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Coast Guard Polar Security Cutter (Polar Icebreaker) Program
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Th€@oast Puamrd Security Catanepr 6B6&M poogrcgmire t}
pol ar icebreakers, to be followed years from nov

pol ar i clTehter eColkaesrits .Guard esti mat est hhriheeaa v Pt @bl @r oc
icebreakers éas. 81, 083bofmdr Btitod fbiirddti onhi p, $792 n
second ship, and $788 million for$2,h&19 hmirldl isdin g
(i .e., about $2.6 bilt he o s&piopWiiohndeorft htohsee tfoitgaulr eps
cost is $746 million for the first ship, $544 mi
third ship, forshti ghiaciblisdieirg M@ st i mat ®WbBl.l,i arb)o.ut

On April 23, 20M88vyythet €EgnateGh@redgCamr ©f ame f o
awarded ma | ¥7du¥erddcnec e-ht comet ract for the detail de

construction (DD&C) of the first PS&LrdoowlAdedalt e
by Singapore Technologies (ST) Entghmeeri mdustvViTy F
t eams otmpaltor t he DDRICe cfointgtacRSC i s scheduled to
2021 and be delivered inn2DBdest hboghct hk DD&ENT
earlier delivery.

TheD&Contract in
exercised, t he t

cludes options for building the

otal wvalue of the contract woul c
billidn)ur®lse of $745.9 mil loindmmearsd &pIr,wdsdtzsed mi | |
hey do not i ncl uédeurtnhies hceads te)qoufi vpohebeoudi r phfmEeFnEt f o r
he ships that the government purr cihmacsoersp aarnadt itcdre r
nt o tolre gsolviepr n mman a pe& mMemtamc os tgn.veWhpare g&RREn and
anagement costs ar e prnoccuwrdeemldnto hetitbet fwicreast P &a@t
$95Mi I i on and $940 milpr oanyrcamdmte irehitmeR$IC est i m;
program i s about $2.95 billion.

ThRS@rogram has r%l,el 34.d6 amitloltiad n o(fni . per.o c uarbeonuet n t$
fundihmgpugh, FiYROIlWdi ng $300 miNalvGyoe hpmgbui dddnt hr c
account in FYZIthl7 Comdt Hp¥Goplldd.ed FY2020 budget re

t
t
i
m

mil liinoprocur efmemtt faanRIS@Qgprogramt hehiPSKE i s enoug
pr ogaFarm 0g200v e r p me grhaanmma g € me hhte cCoosat$st. FGU2a0r1ld9 budget

submi ssion had projected that a total of $125 mi
for the PSC program in FY2020.

The operational U. Surpemadiysteboéakneghthegt pol a
Pol arrarbd acdne mé diebbmte@makliledgm adodil airndb®tBo0ast Guard

has a second heRolyanProdeamn Boedenfefakread any engi ne ¢
in June 2010 opred alh a o nlddoel miramaBi Atalhreem$.«ea ed ser vi ce

1976 and 1978, respectively, and ayeamosvemweilde be
| i vflehse. Coas s C@FPwdmdgasSa@aasource of &Sphae Pantrs for
operational

| ssues for EBSfgogsamibnméivhdéher to approve, reje
t he CoalsFtyY2@p2800 d ur e mernd g ff amtdti mMegwipe tolyeramt o use a

contract with opti omps odnhrea;sbhleopchke rb utyo ccoonnttriancute tpc
at | east psoeomeenotf ftohneB 66 gp rtolgrrcaumg h &t tseh i wadbwy | di ng
accotuemachni cal, schedul e, aamwhceotshte rr itsok pirno ctuhree PhS
medi um pol ar icebreakers to a common basic desic
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Coast Guard Polar Security Cutter (Polar Icebreaker) Program
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This report provides backgroundei iPfodramatSiecmurandqg
(PSC) Pt bQ@oraasmt GGwarogram for acqui ThegP8€w pol ar
program has received a tothli |l bfo#i)l, 08B4p6omul kmer
throughTR¥2Cb>8&t pGowpowded FY2020 budget requests
procurement funding for the PBZ0D0 ogmragr,amhi ch i
management costs

The issue for Conge,esrsejiesctwhheeohAhremesFrigi21IpPT o v
procur e merndq U aighfdS fhagp r,o garnadm mor e generally, whett
reject, or moddofvye pthhheh r C gparsotc uGu anrgd n@avn pwe 1 i ce b
deci si onssueonc ouliods satfsf Gucatr d f u rt chien gCora@&d @ ilGSiudamedry t s
to perform its polar missions, and the U.S. shipfg

For a brief discussGroamatoflLdlhbheAfCpaal GalEermpna,r ad ee
CRS repoaagquwiasfietrgspmearpaolse cutter stAhot heheCRBast G

report provides an overviewtgof various issues 1 ¢
Il EEOI UOUOE

, PUUPOOUWOT wa626w/ OOEUW( ET EUI EOI UU
20EU0U0UOUVaAwW#UUP]I UWEOEW, PUUDOOU

The permanent tshhhae u€C eal thpaGiu dadrdyd) . d3did.e $ at e s

t hat ambhgnagshhee rCo a qte mplhaarsdide kmalldlem,) est abl i sh, m
and operate, with due regard to the requirement s
icebreakingarn@aciéscuesfacilities for the promoti
hi gh seas antdo wahtee rjsursiushd ieccttiaofip uas fs utame Wroi t ed St
i nternational agreement s, dievebopakiesg aba cishi t ime
under, and over waters other than the high seas
St at.®s 0

I n addition, Section 888(a)HoOR. Ph@Q-B&®0AI&l and Sec.!
Novemb2b®2Hh,e | aw that established the Depart men:
transferred the Coast Guard frédmetbefDepar thent
speamifsisd ons for(totheefonsteGuaadddblast ahet €Copast
mi ssjoinsdl udingi ¢tcbheop@#sat ooansf

1 CRS Report R4256TCoast Guard Cutter Procurement: Background and Issues for Congrg&onald O'Rourke
2 CRS Report R4115% hanges in thérctic: Background and Issues for Congressordinated by Ronald O'Routke

314 U.S.C. 102(4) and 102(5), respectively. This statute was previously 14 U.S.C. 2; it was renumbered as 14 U.S.C.
102 by Section 103 of tHerank LoBiondo Coast Guard Authaaizon Act of 2018 S. 140P.L. 115282 of December
4, 2018). (Title | ofP.L. 115282, consisting of Sections 1a24, specified a general reorganization of Title 14.)

4The 11 missions set forth in Section 888(a) are marine safety; search and rescue; aids to naviggtioarine
resources (fisheries law enforcement); marine environmental protection; ice operations; ports, waterways and coastal
security; drug interdiction; migrant interdiction; defense readiness; other law enforcement.
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, UOUDXx Ol w; BUuwpOOUwE@ET EUI EODPO
The Coa®t pularddmebrsebakpdg hayeakiul ti nfit haiton cut
conducvtari ebypeo fthoaodiasarrdel d toeseat nt udda hegaa €tr s by
Guak dgeper pctustetlUe ISs . pol ar conduepedat nohsarge part

Gua® dpol ar s uwcmpPofetatklee sCewast Swuatr dT breglodns §sBons.
porl ai cebreakers can be summarized as foll ows:

f conducting and supporting scientific researc

T defending U.S. sovereignty U.mBrtelseenkrecti c by |
i W.S. territbeinégwahbhpers in

T defendilh.gS.otihnetrer ests in polar FT@gions, inclu
waters thheaUeSwiékhechusi ve economic zone ( EI

f monitoring sea traffic in the Arctic, i ncl udi
and

T conductingCoaserGugpdcmi ssions (such as sear
enf orcement , and protection of marine resour
territorial wdters north of Al aska.

/| OOEUwp- OU0w) UU0w UEUPEAwW. xI UEUPOOU
The Coa&Gt |l @Gugeredi cebrodaker £ edbreakalrilsed agg her t han
because they perform missions i rsupmihaht itohnealAr ct i ¢

Science Foundation (bM3HMH) prodsaeadahgti @antsii gint if e £ ainn
portion ofiteBreabkbén operations.

Supporting NSF r efseau spdesrifoorm tmh enmgAn g hrcatl 8 €ido n

Operati on (DxDefppo Fbhreeazk t hs @aceh sortasheDu@gpl vy

Mc Mur do Stati on, the $taapgieo. ISocAnedrohnicheeskar

Sound, near thtee ROsastl c@WPdBrhd I, S thahtee sC @ahsatn | Guar d

currently operati otisagde rhdksavtyhtehelt amhminebpbakehe
rn hremeibsehae&kriengsd ce near Antarctica in ord:

sout he

Mc Mur do Station. When RdlearmeStasaros ftish déematdelc&] t
in order to complete critical maintenance and pr
dry dechkacktto Antarcticall nancrtmse ody dlhe rmapxe antus
thickness of the ice to be broken, t he annual M c
greatest icebreaking challengiecéocam.fSregpuweémtr| y c
its own significant icebreakiThg Chad&t m@gaemsanf or L

5 Cutters are commissioned Co@&stard vessels greater than 65 feet in length.

6 For a list of the 11 missions, see footnétdhe two statutory missions not supported by polar ice operations are
illegal drug interdiction and undocumented migrant interdiction. (Department of Homeland Sé&wlatyicebreaking
Recapialization Project Mission Need Statement, Version dpproved by DHS June 28, 2013, p. 10.)

‘"This passage, beginning with fAThe roles of. .., 0 originatec
transferred by the Government Accountapiliifice (GAO) with minor changes @overnment Accountability

Office, Coast Guard[:]Efforts to Identify Arctic Requirements Are Ongoing, but More Communication about Agency

Planning Efforts Would Be Benefici@AO-10-870, September 2010, 53.

8NyxoLyno Cangemi, iCoast Guard | cebreaker Crew Completes Seco
Domain Depends [ si c] DdIDS (Beferse Yisud imformagiion DiattibutioneSysite@ijtobed

19, 2018.
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pol ar i Hde@fF wsplard,somesat odbnatstime in the Arctic
activities and tieod®r ming other opera

Al t hough diomiamrds kiehg scl i mate change, observers g
devel opment wil|l not eliminate the need for U.S.
increase mission demands nfitasrfth nmglmé mr Even whehet at
signif-comaed arceas i n theni molodirMmenod gairo nisc,e acnodu ldd |
coming years to increased commerci al ship, crui s
as increasedidx mlnar attiherrr fcdeascotuirvcietsi,e si nt htahte coul d
increased |l evels of supppopticblraml posiaceecwhtente
froeemn actually stil . PChhaarvgei nsgo niec ea nooaumnckirteifonisc ei n A

have made the McMurdo resuppl yY mission more chal

The Coa&Gt sGuate@eégy document for the Arctic regior
firtThe United States must have adequata@eviaomekrseaki n

fundament al understandi mgndfithaéNategoonmastd at sc
a strategic investment in icebreaking capabilit.y
| ot @ O'm.

"JUUIl OUw4626w/ OOEUwW( EI EUIl EOI UU
The amperadt U. S. polar icebreaking fleet currentl
Pol arn @malr one medi Hepadollmra ®daiethit e®tkiees Coast Guar

has a second heRolyarrProlSeay Boakrveakhempffipeedasual:t
in June 2010 and has been nonoperational since t

Pol ar ®Bwmbharen$eaed service in 1976 and 1978, res
beyond their o¢ryiegirnaslelrivhiéecreC@aismeedsGB&r d i n recent
invested millions of dol |l ars t o Pooviearr,h atutl &,r as pai r
result oifnragges &temadteirp dlascomrdieritth®ml ess become i
fragile, i Dumnatagpruec a rdesdogmd sotiicrileumtd o St a,t i on i n Ant
shi pbpuirpdmeerguent |l y breaks, andP®eipprceamenftisr é or
many of&Gthempbnpnts are no | onger Pcodname rSctiaarl | y &
oper athieo rCala,sitd nGRsailr @ra sS aa sroalplcepame st

For additional background information on current
sefeppendi x A

11 gUPUI Ew- UOET UUWOT wad28w/ OOEUwW( ET EUI |
on

For background informati on redppeedi rRuBber s c

9 For more on changes in the Arctic due to diminishment of Arctic iceCBSReport R4115% hanges in the Arctic:
Background and Issues for Congressordinated by Ronald O'Rourke

10 National Researctouncil,Polar Icebreakers in a Changing World, An Assessment of U.S. N&adhkington,

2007, pp. 67, 14, 63.

11 United States Coast Guard Arctic Strategyashington, May 2013, p. 35; accessed May 24, 2013, at
http://www.uscg.mildeniorleadershiffOCSLCG_Arctic_Strategy.pdf

2see, for exampl e, Ri ¢ h a+vehrORISmthild of tveeUeSt Militarnelustad g | ect ed 4 3

C o mp | LexAngeles Timesaugust 2, 209 ; Mel ody Schreiber, AThe Only Working U
Fire Returnni ndArcficiTaday AvMidgracthc t24 ,c a2 ®1 9 ; Calvin Biesecker, AFir e
Aging, and Onl y Defé¢hgeduilyMaiclcle2®I9e ak er , 0
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YI UYDI b

The PSC program was itniRY2atledd Huwudgeite sCwhamits sGuarr ,c
the acquisition of three new heavy polar icebrec
acquisition of wup to three new anetds utmo ploeé @irni celt
construction of the fi286BAhdewakhkeavy ploltar iseelbi e
/| UOT UEQuw- EOI

ThRS@rogram was previously known GCihsantghiengpotlhaer i c
progs amame to the PSC program is intend@®d to cal
pol ar i cebrae avkaerrise tpye roffornm ssi ons jruesltati ng t o nat
i cebr Ealkti mgugdgh inow cal | enth ntyh eo bBS*Q vperrosgr aans, a mat
C 0 nv e nmaeyn cceotnd i rneufeer t o it as the polar icebreak:¢
"OEUUw& BFEE(OUI TUEUI Ew/ UOT UEOQw. I 1 PET wop(/ . K

The PSC program i s nNaanvayg eldn theyg raa tGeoda sPir oGuraarnd Of f i
aim i nsasth®@Whbet o permit theprNauyemenshaédesti ps a:
with the Coast Guard so as to help the Coast Guce
proculP®Cg he

/| EUI O0w#1 UPT Ow xxUOEEI
The PSC programdesigeiapptbacparmeaning that t he

based on iare badsaskitegrm.g A key aim in using the pare
cost , schedul e, and technical ri sk in the PSC pr

/ UOT UEOQwW2ET 1 EUOI

The PSCd&prsocghecadma |l | s for deliwemitmgi nhertvlad se RS
of the tshifrd#&YQROo25t, e Y220 FY2026, respectively.

/ UGEUUI 61 60w" U0

As shdwambl ientr he Coast Guard estimates the total p

pol ar icebreakers as $1,039 million (i.e., about

second ship, and $788amibdmbiomed oestihmat &drdosthi @
$2

(i .e., about . 6Tabl & wWdn)n. tAso seel §d G@autpovent iibrhe s
of ttohteal procurement cost is $746 million for th

and $535 million for the third schoisp, offor$ la 8c2o05mbn
(i .e., abolhe$dhidp bauddmm@eantgyt. tos the first ship is
with options for the second and third ships that
contract to $1,942.8 million (i.e., about $1.9 &
BBSee, foexampleBen Werner and Sam LaGrone, fdiCoast Guard Renames N
Cu t t USN| NewsSeptember 27,2018.ee al so Sydney J. Freedberg Jr ., AWith F

Pushes I cebreaker ABreakiR®éfemse, OBteberi29, 2008y Cut t er , 60
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Table 1. Estimated PSC Procuremen t Costs
In millions of theryear dollars

Cost element 1st PSC 2nd PSC 3rd PSC Total

Target contract price 746 544 535 1,825
Program costs (including GFE) 213 165 168 546
Postdelivery costs 45 a7 48 140
Costs for NavyType, NavyOwned (NTNO) equipment 35 36 37 108
TOTAL 1,039 792 788 2,619

Source: U.S. Navy information papen PSCprogram undated, received from Navy Office of Legislative
Affairs, June 14, 2019.

Notes: Target contract price includedetail desigrgonstruction, and long leatime materials (LLTM), and does
not reflect potential costs rising to the contract ceiling pri€FE is governmerfurnished equipmerit

equipment that the government procures and then provides to the shipbuilder for installation on the ship.
NTNO equipment is GE that the Navy providés such as combat weapons systems, sensors and
communicationgquipment and suppligsfor meeting Coast GuardNavy naval operational capabilities wartime
readiness requirements. (For additional discussion, see Coast Guard Commandant Instruction (COMDTINST)
7100.2G, May 16, 2013, accessed June 24, 2018tpst//media.defense.gov/2017/Mar/15/2001716846/
1/0/C1_7100_2G.PDFThe Navy information paper states thptogram costs, postlelivery costs, and NTNO
costswere taken from the Program Life Cycle Cost Estimate (PLCGCi)veere in the process of being updated

based on the contract award, the contractords schedul e,
/ UOT UEOQw»UOEDOI
The PSC progra received about $359.6 million ir
including $30@hnn|olu|g|hmsmrsmrlmﬁ)\sbiw(yelddlng account (whi
DOB budget) and $59.6 milli@®npprocwircened nt hracww@h n

(which is part of the DBBH&]t mewnd g eeotf) . HoTmed amM2 (Bleq
Approprcatvi Bn othAJA. REsSL .6dH16February @d&n 2019) pr
additional ®:6e7/HErnoigirlaino nt hfroorughh phec Coameé ntGuac ado u

including $20 million for the procurement of | or
in the ThhreodPrS&Cm.pr ogram has thus received a tot al
blilion) in procuremefdthef Coaisn o Glwpmawrgh FFFY220®I09 .b u
reqguests $35 million in procurement fame&i ng for

PSC préFgrr2a0g2o0v er pme gmamage meAs <clhd@wmwC-BEn t he
Coast GGUWFarr2Zdd 19 budget submission had projected t
procurement funding wopurlodg rbaem rieng ureYs2t0e2dO0 .f or t he F

For additional background inforAmpgerdi onCfundi nc¢

OoOn April 3, Geaxav,y tlhret eCprassttedh ®rB§Camr O f ame f o
awarded $743|{51r|§fcnexe-ﬁtrmecontract for the detail
construction (DD&C) of the first PSC to VT Halte
by Singapbogi dechS8T) Engineering. VT Halter was
teams that compet e;d tfltog dthlee rDDt&Wwo cBoonldIdiemcgte m epor t

Congressional Research Service 5
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Shipyards of Lockport, Louisianaf @&hdlaadpmddphner s
Fi ncakariiemret/toef Maarriindee,t t e, WI

The first PSC is scheduled to begin constructior

DD&C contract includes findhei &®D&Cncentiraes 1iaocl
optiomsldongbthe second and third PSCs. I f t hese
the contract would increase t®THe,f9i4ur8e anidfl i Hh4
million and $1, 942. 8 Gmiclolsitosn, i ahobveeyrd étoht en est lciopsht u iolf ¢
goverfimemi shed equi pment (GFE), which is equi pme
purchases and then provides to the shipbuilder f
progmamagement costs.

21T Dxw#1 UDT O
FigaFeg@grekxnd@stedavwmmean deorfi ngT GHadletseirgn Amr t he PSS
April 25, 2019, fhree Lo arse p Grutar st atnals Ntalwgt sai d VT

winning design f or Ciuhhda éme e(tPsScCb)areseeadstal | t hr e
requi miememhes shiof os P&E@ieDig't ami on

Figure 1.Rendering of VT Halter Design for PSC

Source: | | l ustrati on ac c o WURDATED:VH daltedarme tb Buil@IrNewnCGoast Guard
Icebreaker 6 US NI News, April 23, 2019, updated Ampril 24, 2019

artistdés rendering of VT Halter Marineds winning bid for
Marire image used with permissiorn

14 fMississippiShipyardGets $746MContract forlcebreaker Associated Pres#\pril 23, 2019.

See Naval Sea Systems Command, f#fPolar Security Cutter Con:
Capabilities, o April 2 3, 2019; Depart ment -03¢l19)samh ens e, AiCcon
LaGrone, AVT Hal tverCdeasti n@u a riSNBNeivdApnl 2R22019;rMaréa Armental,

AU. S. Orders First heavy | cebreaking Vessel in Decades, as
23, 2019, AMi ssissippi Shi py aAssbciatd Prass, 8pril2% 2019Cont ract for 1 c
Rich Abott, APol ar | cebreaker Winner Meet s Défenseeshol d Requ

Daily, April 25, 2019.
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Figure 2. Rendering of VT Halter Design for PSC

Source: lllustration posted by Robert A. Socha, Senior Vice President, VT Halter Madnessed May 6, 2019,
at https://www.linkedin.com/feed/update/urn:li:activity:6526621529113976832

A May 7, 2019, press release fwomcYWT VHaHBét eabol
updated on May 2@ tfogumrev iddbde ud hed et tgieiesdp:| a c e me

VT Halter Marine is teamed with Technology Associates, Inc. [TAI] as the ship designer

and, for over two years, has participated in the
Industry Study. The hi p design is an evolution from the mat.u
icebreaker] currently in design and construction; the team has worked rigorously to

demonstrate its maturity and reliability. During the study, TAI incrementally adjusted the

design and enducted a series of five ship model tank tests to optimize the design. The

vessels are 460 feet in length with a beam of 88 feet overall, a full load displacement of

approximately 22,900 long tons at delivery. The propulsion will be diesel electricrat ove

45,200 horse powemd readily capable of breaking ice between six to eight feet thick. The

vessel will accommodate 186 personnel comfortably for an extended endurance of 90 days.

In addition to TAI, VT Halter Marine has teamed with ABB/Trident Marineit® Azipod
propulsion syster’, Raytheon for command and control systems integration, Caterpillar
for the main engines, Jamestown Metal Marine for joiner package, and Bronswerk for the
HVAC system. The program is scheduled to bring an additional 908dkiaftsman and

staff to the Mississipghased shipyartf

17 ABB is ASEA Brown Boverj a multinational corporation headquartered in Zurich, &sliand, that is, among other

things, a leading maker of electdcive propulsion systems for ships. (ASEA is an acronymi\fiondnna Svenska

Elektriska Aktiebolagefi.e., General Swedish Electrical Limited Comp@nyhich merged with Brown, Boveri & Cie

[BBC] in 1988 to create ABB.) Azipod is ABBo6s term for its

BYT Halter press release, AVT Halter Mar20eupdateddviayd ed t he US
29, accessed June 12, 201%tHh://vthm.com/wpcontent/uploads/2019/05/PreRelease USCE®SC_Singapore
ExchangeFINAL_updatedMay29.pdfThe original (May 7) version f t he press rel ease stated t he
load displacement at delivery would be approximately 33,000 tons.
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Figure 3.Rendering of VT Halter Design for PSC

- - = s

Source: VT Hal ter press release, OVT Halter Mar Pi® Awarded t |
accessed May 8, 2019, tatp://www.vthm.com/public/files/20190507 .pdf

The German icebreaker &e girgemns Foafedrrer@Gdadegtoo liln VT
spelPbédr 9¥iexr nbdilng bui | t Pacsl a rhsetGes némacanr e neenrtt pfod ra r
research and supply icebreakePolsamrmMay 19, 2019, p

was designed by Ger many 6%8andidbeipg bibtbgGegman & Consul t (
shipbuilde HDW .2

VT Halterdéds teammates on the PSC include ship de
(TAI) , which has been involved in the design for
modi ficationsbo in a number of a rRerald t o me et Co

Baczkowski, president and CEO of VT Halter Matiisaid. The team went through six
design spirals to refine the design and the major modifications include changes in the hull

form to enhance the shipbdbs icebreakeing capabili't
propulsors and sensors, habitability improvements for comfort particularly in open water,
easier access to different areas of the ship, and

Raytheon [RTN] is the integrator for C5I capabiliffiesn the ship andhe main engines
will be supplied by Caterpillar [CAT]. Switzerlaslthsed ABB and Netherlantssed
Trident are supplying the Azipod propulsion system, Flebdsed Jamestown Metal
Marine is supplying the joiner package, and Netherldad®d Bronswerk thkeeating,
ventilation and cooling systefA.

Figdskows a rendér icrogn cefptRodeasIsiyC rfno rl |

19 polarsternis the German word for Polar Sfac o i nci dent al | y, the same name as the U
heavy polar icebreaker.

20SDC Ship Design & Consult Gmbid based on Hamburg, Germany.

21 HowaldtswerkeDeutsche Werft (HDWis a part of Tiyssenkrupp Marine Systems Gmisased in Kiel, Germany.
(SourceThyssenkrupp Marine Systepaccessed May 9, 2019, Htps://www.thyssenkrupmarinesystems.com/ep/

22 C5l stands for ammand control, communicationsgomputersgollaboration, andntelligence

2Cal vi n Bi edead kueding In RYL20 FogSecond Polar Security Cutter Would Help With Planning,
Shi pbui | Detemse FadyMay 9,2019. Abbreviations for firm names in brackets as in original.
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Figure 4. Rendering of SDC Concept Design for Polarstern I

III...--lliil/‘

GRAPHICS © 201 0/WWW.MARIGRAPH.COM 3

Source: SDC Ship Design & Consult GmbHesignrSDC2187133m Research Vessekcessed May 9, 2019, at:
http://www.shipdesign.de/html/index.php?navi=3&navi2=80&navi3Fiddmage is enlarged at:
http://www.shipdesign.de/html/detail. php?id=396

SDC st atceomsn dléamtt dPiotl fao rshtaesr na ILI8B8gmetefr s (about 436
l ong, a beam of 27amet a ridd.gd5athmeaifte r &8 ,( Gabblioud d 93eds. 4
noptr owvihcce dd s 5 g h a®tAe rharni te.fpirred iom nary WwWserddsingmf th
stated that t hwadodesdmgeawhdtl tdmegtighpraif nwli 45 met er s (-
feet ), a nbeetaemm sof( a2b7a.u3tdr 89t 6 of eabput lalndned ers ( a
di spl a(cienntelnutdi off pbypluoa*@MbeseDDQGutiggest 8t hat SDC

somewhat smaé¢diedProtfammon pgrhnt |hlave a di splacement (
payl oad)medlfreisnrsg t han 2 6r,h0a0p0s tcolnoss,erantdo p223, 000 t ons

VT H&R2@® odnesi gn for the PSC is consi carrabkelnyt | ar
pol ar | Asbrsdhaokvalradbhlehan €oa st |Guragedst pHoelaary i cebr e
is 420 feet |l ong and has a fulds Weo@dt dd esspil ganc efnoerr

24 SDC Ship Design & Consult GmhldesignSDC2187, 133m Research Vesselccessed May 9, 2019, at
http://www.shipdesign.de/html/index.php?navi=3&navi2=80&navi3=115

2Br i ef i n ghigboatdiPdlar Redear@? YearsPolarsternand the requirement foofarsternl, ¢ acces s ed
May 8, 2019, ahttp://www.erve
group.eu/np4/np4/%7B$entServietPath%7D/?newsld=43&fileName=Pr_sentation_Markterkundung_09.09.14_fin.p

df. The briefing is undated but includes a statement on one of its slides that refers in the past tense to an event that took
place in January 2016.
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the PSC is 4MHefaaegd2pP@d@ gar dt bphbhoemenB %i greater t
He ad vy

The horsepower generated by ddsivgbopRi0Dse) on pl ant
roughigpuaeomees than the 60,000 shaft horsepower of
Guak dheavy polPail airhA StHthaemmikedameri g2heweVEr ,

Haldt edesi ga cpoledésne shafted propel lsevi vl amige o
podded pdramp wlrsroarnsg e meintth tchtalter armdochege svi goebr eaker
feat uaxepsgtcoiesgli ve &V Tdekalgtnera capability for breaki
Pol arA SMaayr 8, 2019 press report states:

AWe picked the most modern i celerpodugtienr t hat was o
|l evel design that roughly met the Coast Guardbés r
i tBadazkowskisaid.

Ailt has a contoured shape. The shape of the hull
mass breaking ice, this actually skdie ice. The shape of the hull pushed the broken ice

aside, so it doesndét interfere with your propul si

on the other side of the ship.o

The design of the cutter is optimized for seakeeping to support the lgage/érom its
homeport in Washington state to as far away as the Antarctic, he said.

Ailtds an optimum design between icebreaking and s
AWith the propul sor s, with one fixed and two ste
seakeeping capabilitysshen youébére going on long transits from

the crew is not beat to a pulp or heavily fatigued because of the stability characteristics in
open wWater.o

' OO0l w/ 6UU

On June 17, 2019, the Coast Guiatrsd RSiGiso uantc eSle a thtalt
WA , where t e CwrarséntGumaldar | debreakers are home

~

( UUUI Uwi OUw" 601 Ui uU
%8 | YAOQuE b O1

One issue for Congress is whetheBFtvaoapprove, re
procurememteques®iSBeoogtBlen considering this issue,
consider, among other things, whet her the Coast
propoosidnagcht year in the program, and whether the

PSCs shoulreddberdaefceel er at ed.

As noted earlier, the $35 million in procurement
the PSC program for FY2028 F¥Z@2@®@upmegpbamover tF
managemeAs shdwumC-Eme Coadst FOU2a0r1ld9 budget submiss
projected that a total of $125 million in procur
program j ns&yig®® Ot hat the Coast Guard had projec

26Sam L a OIT dlalter Mariie Details Coast Guard Icebreaker,BISNI NewsMay 8, 2019.

2’Ssee, for exampl e, Ben Werner, fiCoast GuarUSNIRewsar Security
June 17, 2019; Navy Ti mes Staff, fi €d & Nitvy T@negdund 17Pi cks Homepo
2019.
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million, another $90 million or so for other cos:c
(LLTM) for tAre AprciolndlPSC2019, press report stat

The Coast abGyea 2020 sudgét ireguest of $35 million for its new heavy

icebreaker is insufficient for the purchase of ldegd time materials to maintain the

program schedule, Rep. Lou Correa@alif.) said April 9th in his opening remarks at a

House Homeland Segty Transportation and Maritime Security Subcommittee hearing

with the heads of the Coast Guard and Transportation Security Administration. Correa,

chairman of the subcommittee, was referring to the advance purchase of materials for the

second Polar Sedty Cutter (PSC). The Coast Guard is expected to award a contract for

the detailed design and construction of the first PSC within a month and already has the

funding. House staffers say the Coast Guard has told them it needs $100 million for long

leadma¢ r i als for the second PSC®or the shipds schedl

Funding the LprTdak U roeg meémott hoft he second and third P
i mproved production economies of scale for that
procuwmrteomd of the second and third PSCs.

"OOUUEEUwPDHBU! OEOD»WLWOOQWY WB U

Another potentiia$ wbeulkeef oroCosmgrassontract with
contract to A qmudtrecth ¢ chira lsidnd ipreReS rlcagraind s f e
acqubshipg using a co@GoasctGwartd aopde Napgn dfudi th e
idea of instead using a block buy contract to ac
this possibility as part oRSC hmrtolpagairavsats froerl eparsocey
omMar ch 25ec2t0 108 Rrlalnok®f onmlkde Coast GoardfA20B8r {( za
14®. L.-283f5 December 4,r RaOrneBnt pa wtvh adreist ypef or t he C
bl ock buywcbhteaonhomigc order quafnrtaontty blaEtCQ) pur
pur chases) iorf ictosmpmaljemrt sacqui sition programs. Th
u.s.Cc. 1137

Al t howagri agdt withsmaoptiphe gewaes, fiotr m pdr athensu arho r

contr,acatnidngt does not generate the kinds of sav
contr &otmpar ednt oacta wiltadc ko pbmby hcedocretertdahcet

goverméhexibility regarding whether and when t ¢
wha't design 2faondouiin dr etthuerrm troeeduce the combined a
covered byThdeNawvnthastuaed sblt ock eldugecomdicur e me
Virgdlndsas attack submarindgdg teomdl( iCo nbarte Srhd gpen t( L

i1 cebr eak eDeferGeDaityApriidis 2009.
29 Stated more fully, from a congressional perspective, todfisein using block buy contracting include the following:
-- reduced congressional control oyearto-year spending, and tying the hands of future Congresses;

-- reduced flexibility for making changes in Coast Guard acquisition programs in response to unforeseen changes
in strategic or budgetary circumstances (which can cause any needed fundatigmsdo fall more heavily on
acquisition programs not covered by multiyear contracts);

-- a potential need to shift funding from later fiscal years to earlier fiscal years to fund economic order quantity
(EOQ) purchases (i.e., Hfpnt batch purchasesf components;

-- the risk of having to make penalty payments to shipbuilders if multiyear contracts need to be terminated due to
unavailability of funds needed to the continue the contracts; and

-- the risk that materials and components purchased fos 8hipe acquired in future years might go to waste if
those ships are not eventually acquired.
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hn LewiOs5)( TCACAGRS od dteirmates that compared to cc
tions, usingcta tbhatc ki baualyudeshteconomic order qu
ront batch purchases) ofh emsavtye rpioallaswoaindcde bcroemapkoenr
reduce the combinedeeacghiiipd thy nuyheiasatid socf o dtl hde %etghura
asavings oflbougpwdridan.of $

Acongressional |l yNamtainadmaledAdadegmi2dsl 7o0f Sci ences,
Medi NIArSeEEMeport on acqui sition andtopeffaktl owi 04
(emphasis as in original)

3. Recommendation: USCG should follow an acquisition strategy that includes block
buy contracting with a fixed price incentive fee contract and take other measures to
ensure best value for investment of public funds.

Icebreaker design and construction costsloe clearly defined, and a fixed price incentive
fee construction contract is the most reliable mechanism for controlling costs for a program
of this complexity. This technique is widely used by the U.S. Navy. To help ensure best
long-term value, the ciéria for evaluating shipyard proposals should incorporate explicitly
defined lifecycle cost metrics....

A block buy authority for this program will need to contain specific language for economic
order quantity purchases for materials, advanced designcargiruction activities. A

block buy contracting program with economic order quantity purchases enables series
construction, motivates competitive bidding, and allows for volume purchase and for the
timely acquisition of material with long lead timeswibuld enable continuous production,

give the program the maximum benefit from the learning curve, and thus reduce labor hours
on subsequent vessels.

If advantage is taken of learning and quantity discounts available through the
recommended block buy ctacting acquisition strategy, the average cost per heavy
icebreaker is approximately $791 million, on the basis of the acquisition of four*ships.

WUOEDOI w" OEUUW&UE U RW MOEIUAMWEY &EUIT EOI UU L
21 bXEUDOEDOI w EEOUOU

Another potentsali $ swhoenttli emruelCoonmprvée di ng at | east
procur e mefndr F8@eapirnodgrrcaing h &8s hepbaviydi ng account , |
formally as the Shipbuilding and AoMavyer20 1lo8nh Navy
GAO reportagsteetmesiwdsthbiht t he Coast Ghatdweaerdmbde
foll owing the estabiNiavlyme mtt egfr att eel P8 @gtr aGu arfd i
progamte tha&k tbhatpaogram actions could be func
apppriations, and the source ofdé?Adhenatpepd opari lait e ro
of ®3h0e0 mi |l pi oaupoé& methrBadpsuadi d gRISCG op rvwtageea m

30 SeeCRS Report R41909ultiyear Procurement (MYP) and Block Buy Contracting in Defense Acquisition:
Background and Issues for Congressy Ronald O'Rourke and Moshe Schwa@RS Report RL3374Navy Littoral
Combat Ship (LCS) Program: Background and Issues for Condrgs$onald O'RourkeandCRS Report R43546,
Navy John Lewis (TAQO05) Class Oiler Shipbuilding Program: Background and Issues for Condrg$%onald
O'Rourke

31 National Academies of Sciences, Engineering, and MediBivésion on Earth and Life Studies and Transportation
ResearchBoarlAc qui si ti on and Operation of Pol,hetter Repatbmthe ak er s : Ful i
cover letter dated July 11, 2017, pp. 14, 15.

32 Government Accountability Officéjomeland Sequi t y Acqui si tions|[:] Leveraging Progr
DHS6s Progress to | mp GAO/IL833PSE rMayf 2018,ipo86.Ma nage ment
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povided throughs$ttbe SCNI aocooaount FYddl7d,onanch anott
FYya2018.

Al t hpughi ding funding for CoastciGeatres shioms t hr c
complexity in tracking and execuandgcédnndangefar

guestion as to whet her ttohwaatr df unhdei nagc gwoiusli d i ootnh eorfy
has beiem twuBefdpradiboragt s@GuU @rsd ohtehagvioyl tamamcebr eaker s

1 Heaways fundeabodat b&dD%)gh t he* SCN account

T Thirhmwpdet he Coda¥Sss|-cOudhs®lopatr o(i beat s
about 67% wér ¢ hpr dowartsgd under a Navy contract
farhe cons2btict hemboadanhsl WG fRUMds and

prior yeaxpbODngobundi nge construction phase
conttrreectNavy exendiesed hfedtprb@eocsem@lst r ucti on
addi tional 1®d®atSTNu&iumg i mhY .

Subsections (Sa)c,t i(obn) FLY2226 to8f ( bt ghtedb 6 n a | Defense Auth

H. R. /P2a10nhfi5Decembrprstiadate20he foll owing:
SEC. 122. Icebreaker vessel.
(a) Authority to procure one polatass heavycebreakeB

(1) IN GENERALS There is authorized to be procured for the Coast Guard one polar
class heavy icebreaker vessel.

(2) CONDITION FOR OUTYEAR CONTRACT PAYMENTSS A contract entered into
under paragraph (1) shall provide that any obligation ofUh&ed States to make a
payment under the contract for a fiscal year after fiscal year 2018 is subject to the
availability of appropriations or funds for that purpose for such later fiscal year.

(b) Limitation on availability of funds for procurement oébreaker vessets.None of the

funds authorized to be appropriated by this Act or otherwise made available for the
Department of Defense for any fiscal year that are unobligated as of the date of the
enactment of this Act may be obligated or expended foptbcurement of an icebreaker
vessel other than the one petdass heavy icebreaker vessel authorized to be procured
under subsection (a)(1).

(c) Contracting authoritg.

¥The somewhat complicated funding history for the ship is
requested $244 million for the acquisition of an icebreaker. The FY1990 DOD appropriatididfa&072P.L. 10%

1650f November 21, 1989) provided $329 million for the ship in the SCN account. (See pages 77 and 78 of H.Rept.
101-345 of November 13, 1989.) This figure was then reduced by $4.2 million by a sequester carried out under the
Balanced Budet And Emergency Deficit Control Act of 1985, also known as the Gr&uadmanHollings Act

(H.J.Res. 37/P.L. 99177 of December 12, 1985). Another $50 million was rescinded by the Dire Emergency
Supplemental Appropriations for Disaster Assistance, Food Stamps, Unemployment Compensation Administration,
and Other Urgent Needs, and Transfers, and Redudainds Budgeted for Military Spending Act of 198DR.

4404P.L. 10:3020f May 25, 1990). Aradditional $59 million for the ship was then appropriated in the FY1992 DOD
Appropriations Act.R. 2521P.L. 102172 of November 26, 1991). Also, an additional $40.4 milliopiacurement
fundingfor the ship was provided through a series of annual appropriations in theGQdoastr Adqlisition,

Construction, and Improvemen#(&l ) account(as it was known prior to FY201&pm FY1988 through FY2001.

The resulting net funding for the ship was thus $374.2 million, of which $333.8 million, or 89.2%, was DOD funding,
and $40.4 nflion, or 10.8%, was Coast Guapdocurement fundingSource: Undated Coast Guard information paper
provided to CRS by Coast Guard legislative liaison office, March 3, 2016.)

34 Source: Navy information paper dated August 15, 2017, provided to CRS byOffingy of Legislative Affairs on
August 23, 2017.
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(1) COAST GUARDS If funds are appropriated to the department in which the Coast
Guad is operating to carry out subsection (a)(1), the head of contracting activity for the
Coast Guard shall be responsible for contracting actions carried out using such funds.

(2) NAVY.0 If funds are appropriated to the Department of Defense to carry out
sulsection (a)(1), the head of contracting activity for the Navy, Naval Sea Systems
Command shall be responsible for contracting actions carried out using such funds.

(3) INTERAGENCY ACQUISITIONS Notwithstanding paragraphs (1) and (2), the head

of contractingactivity for the Coast Guard or head of contracting activity for the Navy,
Naval Sea Systems Command (as the case may be) may authorize interagency acquisitions
that are within the authority of such head of contracting activity.

egar di ng tSke cctoindre rldn2ke pdelpldritNoi embemMd.9R,. 2017)
8MPO L.9K1M &thees foll owi ng:

Icebreaker vessel (sec. 122)

R
2

The House bill contained provisions (sec. 122, 123, and 1012) that would authorize the
Secretary of the Navy to act as a general agetihe Secretary of the Department in which

the Coast Guard is operating and enter into a contract for icebreaker vessels; prohibit funds
for the Department of Defense from being used for the procurement of an icebreaker vessel;
and amend section 2218tdfe 10, United States Code, to authorize funds associated with
the National Defense Sealift Fund for the construction of icebreaker vessels.

The Senate amendment contained a similar provision (sec. 1048).

The Senate recedes with an amendment that wautldodze one polaclass heavy
icebreaker vessel, prohibit funds for the Department of Defense from being used for the
procurement of an icebreaker vessel other than this one@atarheavy icebreaker vessel,
clarify contracting authorities, and requaeComptroller General report.

The conferees recognize the national importance of recapitalizing the U.S. icebreaker fleet
and the extraordinary circumstances that necessitated use of Department of Defense
funding to procure the first poladass heavy idereaker, as partially provided in the
Department of Defense Appropriations Act for Fiscal Year 2017. Accordingly, the
conferees support the authorization of this icebreaker in this Act.

The conferees note the Undersecretary of Management in the Depantnitoneland
Security (DHS) serves as the Acquisition Decision Authority for the Polar Icebreaker
Program and that this program is governed in accordance with DHS Acquisition
Management Directive 101 and Instruction 1021 001.

The conferees believe mé&ining clear lines of authority, responsibility, accountability,

and resources with the Secretary and Acquisition Decision Authority of the department in
which the U.S. Coast Guard is operating are essential to delivering icebreakers on cost and
schedule.

Accordingly, the conferees believe the Secretary of the Department of Homeland Security
and the Undersecretary of Management in the DHS should be the officials provided with
authorities and resources related to the Polar Icebreaker Program.

Therefore, te conferees expect subsequent icebreakers to be authorized by the
congressional committees with jurisdiction over the Coast Guard and funded using Coast
Guard appropriations. (Pages 7B56)

35 Section 122 also includes a subsection (d) that requires a GAO aspessing the cost of, and schedule for, the
procurement of new icebreaker
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31 ET GG | EUOI OWEOEwW" OUUw1bUOwi OGUw/ 2
Anot herapotesue for Congcladuanan s&FNIC ttehehni cal
programSeptember 2018 GAO report on the PSC pr o

did not have a sound business case in March 2018, when it established the cost, schedule,
andperformance baselines for its heavy polar icebreaker acquisition program, because of
risks in four key areas:

Design.The Coast Guard set program baselines before conducting a preliminary design

review, which puts the program at risk of having an unstddegn, thereby increasing the

programdés cost and schedule risks. Whil e setting

review 1is consi stent wi t h DHS 6 s current acqui si

acquisition best pr act i mmesdationB@HSdasdcurremly GAOb6s prior
evaluating its policy to better align technical reviews and acquisition decisions.

Technology.The Coast Guard intends to use proven technologies for the program, but did
not conduct a technology readiness assessment to dmterimé maturity of key
technologies prior to setting baselines. Coast Guard officials indicated such an assessment
was not necessary because the technologies the program plans to employ have been proven
on other icebreaker ships. However, according tofrestices, such technologies can still

pose risks when applied to a different program or operational environment, as in this case.

Without such an assessment, the programbés technic
Cost. The lifecycle cost estimate that inforche t he programdés $9.8 billion ¢
substantially met GAOb6s best -gocumented,ands for being

accurate, but only partially met best practices for being credible. The cost estimate did not
guantify the range of possible ¢e®ver the entire life of the program. As a result, the cost
estimate was not fully reliable and may underestimate the total funding needed for the

program.
ScheduleThe Coast Guarddéds planned delivery dates wer
assessment ahipbuilding activities, but rather driven by the potential gap in icebreaking

capabilities once the Coast Gu adrtiedPelaronl y oper at i

Sta® readhes the end of its service life...

GAO6s analysis of s shipmitdingphgrans fouhd theticebpeskerf or ot her
programbés estimated construction time of 3 years
is at risk of not delivering the icebreakers when promised and the potential gap in

icebreaking capabilities could widéh

"O00O0Ow#TI UPT OQwi OUw' 1 EYAaWEODQE W, 1 EPUOW/ O

Anot her potenti al i ssue for Congress is whether
to a commonAdansdotcettlilecsa@E epol ar i cebreaker missi
(MN$st at dcsurtrheantt requirements and future projectdi
need to expand its icebreaking capacity, potenti
heavy and 3 medium) to adequlatledtyio@uemksissntiesnsti on
with this statement, the Coast Guard envisages f
after it procures three new heavy polar icebrealk
design for the medi wm polsdareaidc ebburidadk & he medi um
same basic design as the heavy polar icebreaker ¢

36 Government Accountability OfficeCoast Guard Acquisiins[:] Polar Icebreaker Program Needs to Address Risks
before Committing ResourcegSA0-18-600, summary page.
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congressionally mandated July 2017 report fron
gi eering, and Medi cine (MASBHM) pomrd atrhd caedqwriakKi
ncluded tha notional operational rreegsuuilrte ment s
ships that would not be too different in size
bA- t h ChacturGwraartd medi tHmap gilsara citcueablrleya kseorme wf

an &t hhee aWoya to IR@U aarird) SiGa eveekne rwhat it concl

similarlty in size between future U.S. he
t recommended building a single medium pol e
new heavy polar icebreakerrsedudde st me pc osaitc
edium icebreaker by avoiding thédecost of de
ium pol dmhei dwhuirddkeshi p on an existing produc:
st ship on a new hrAGEWMC tr ie@m hle e & o(he newh asyir &/ e .
in original):

nw 0O >SS0 " YSO0 S
ﬂQ_mﬁ-ce_ﬁ

2. Recommendation: The United States Congress should fund the construction of four
polar icebreakers of common design that would be owned and operated by the United
States Coast Guard (USCGQG).

The current Department of Homeland Security (DHS) Mission Need Statement

contempl at es a combinati on of medi um and heavy
recommendation is for a single class of polar icebreaker with heavy icebreaking capability.

Proceeding witha single class means that only one design will be needed, which will

provide cost savings. The committee has found that the fourth heavy icebreaker could be

built for a lower cost than the leaditof a medium icebreaker class....

The DHS Mission Need 8tt e ment contempl ated a total fleet of 0
of two classed three heavy and three medium icebreakers. Details appear in the High

Latitude Mission Analysis Report. The Mission Need Statement indicated that to fulfill its

statutory misions, USCG required three heavy and three medium icebreakers; each vessel

would have a single crew and would homeport i n
indicated that four heavy icebreakers will meet the statutory mission needs gap identified

by DHS fa the lowest cost.

4. Finding: In developing its independent concept designs and cost estimates, the
committee determined that the costs estimated by USCG for the heavy icebreaker are
reasonable. However, the committee believes that the costs of mediioebreakers
identified in the High Latitude Mission Analysis Report are significantly
underestimated...

Although USCG has not yet developed the operational requirements document for a
medium polar icebreaker, the committee was able to apply the knowaipati
characteristics of the USCG Cutter Healy to estimate the scope of work and cost of a similar
medium icebreaker. The committee estimates that adfirskass medium icebreaker will

cost approximately $786 million. The fourth ship of the heavy icatme series is
estimated to cost $692 million. Designing a meditlass polar icebreaker in a second
shipyard would incur the estimated engineering, design, and planning costs of $126 million
and would forgo learning from the first three ships; the legrnimrve would be restarted

with the first medium design. Costs of building the fourth heavy icebreaker would be less
than the costs of designing and building a foktlass medium icebreaker.

6. Recommendation: USCG should ensure that the common polaebreaker design
is scienceready and that one of the ships has full science capability.

Al four proposed shi psr ewnoduyl,dd bweh idcehs-iwginleld baes nfiosrcei
effective when one of the four shipsnost likely the fourth is made fully science

capable. Including science readiness in the common polar icebreaker design is the most

costef fective way of fulfilling both the USCGo6s pol
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research polar icebreaker needs.... The incremental costs of &sgeigtg design for each

of the four ships ($10 million to $20 million per ship) and of full science capability for one
of the ships at the initial build (an additional $20 million to $30 million) are less than the
independent design and build cost of aidegd research medium icebreaker.... In
briefings at its first meeting, the committee learned that the National Science Foundation
and other agencies do not have budgets to suppetimdlheavy icebreaker access or the
incremental cost of design, eviliough their science programs may require this capability.
Given the small incremental cost, the committee believes that the science capability cited
above should be included in the acquisition costs.

Scienceready design includes critical elements thatncd be retrofitted costffectively

into an existing ship and that should be incorporated in the initial design and build. Among
these elements are structural supports, appropriate interior and exterior spaces, flexible
accommodation spaces that can erkbgy to 50 science personnel, a hull design that
accommodates multiple transducers and minimizes bubble sweep while optimizing
icebreaking capability, machinery arrangements and noise dampening to mitigate
interference with sonar transducers, and weigttstability latitudes to allow installation

of scientific equipment. Such a design will enable any of the ships to be retrofitted for full
science capability in the future, if necessary....

Within the time frame of the recommended build sequence, thedBitges will require

a sciencecapable polar icebreaker to replace the science capabilitiestéégguponher
retirement. To fulfill this need, one of the heavy polar icebreakers would be procured at the
initial build with full science capability; thability to fulfill other USCG missions would

be retained. The ship would be outfitted with oceanographic overboarding equipment and
instrumentation and facilities comparable with those of modern oceanographic research
vessels. Some basic scientific cafigfhisuch as hydrographic mapping sonar, should be
acquired at the time of the build of each ship so that environmental data that are essential
in fulfilling USCG polar missions can be collect&d.

I f pol i cymapkreorau rdeecomde neow meebwuenapet aor a third
pol ar icebreaker, the same general approach recc
f ol l[dbawesdecond medi um polar icebreakatdahd bhbitd
t he same common denewynheuasveyd pfoolrart hiec eebhrreeeek er s an
medi um pol ar icebreaker.

An Aprli2, 2018, phesbBorkpwrhgstates

As the Coast Guard prepares to review industry bids for a new heavy polar icebreaker, the
service is keeping its options open foe right number and mix of polar icebreakers it will
need in the future, Adm. Paul Zukunft, fieenjcommandant of the Coast Guard, said on
Wednesday [April 11].

The Coast Guardodés program of record is for three
bu Zukunft said the Ajury is stildl out o whether t
is aiming toward building three new heavy icebreakers, but it might make sense just to

keep building these ships, he told reporters at a Defense Writers Groupabrdakf

Washington, D.C.

Zukunft said that fwhen you start | ooking at the
then you need to look at what is the economy of scale when you start building heavy
icebreakers, and would it be less expensive to continbiesté | d heavi es and not medi
He added that the heavy icebreakers provide more capability, and if the price is

37 National Academies of Sciences, Engineering, and MediEiivision on Earth and Life Studies and Transportation
Research Boardicquisitional Oper ati on of Pol ar | cebr,¢atérBepart,withFul fi |l |1 ing
cover letter dated July 11, 2017, pp. 8.4
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faffordabled and in fithe same rangeo as building
end up with one class of heavy icebreakers. o

Building only one class of ships has a number of advantages in terms of maintenance, crew

familiarity, configuration management, and more, he said. A decision on what the future
icebreaker fleet will coasoitst baft itogtied tsi lolnepr obab
that we want to keep op®¥n going forward, o Zukunft

21 AQRIOUOw! UPET T wUOw. Ol wOUw, OUI w-1 bpw/ OOE
YI UYoRu3p Ow! EUPEwW. xUDPOOU

As menti onneedweeagviyl Ber j cabr eaker tFHhYa2tOnib9g gt ns const
ent er Ldr2B3iwRe |ianwastedmur bi shed and reentered serv
for an intended omerpiead odf th att e wkenbyeeard b6t wadn
De c e mb e3C 02n0s2e2q. ineort thleyr, paot ent i al i ssue far Congr es

potent italmegabpetivnerol a lsceleadnofi ntended service |
into service of one or more new heavy polar i cet

As testified by “bDRS entra rlikaia pytt i 20bwsi HQirég t hi s ti me
per OCoéd: would be to furtRel arelkibe adt iteére vececeuwlvd clee Iti
chafteer.gnd eastehheareebr epkrehaspewhedeonpds saneh ships
avail abl eemnfdorh acwheafctamrappbe rlfiarimisng mi ssions perf orn
i cebr.ealkheer sUni ted States has used bopdl aorf t hese
icebreaking? capacity gaps.

"OEUUW&UEUEwW/ OEOwWPhUwWlUOwW»UUUT T Uw$sRUI OEw+BI 1 wC
The Coast tQ®u aprud spdda nitshhee ft iwros to p téif aurr st hoeut leixnt eech da bt d
servickRolla®efas requested funding in its FY2019
ext ensi ofho lworrAlSSetpatire mber 25, 2017, GASt aleeport on |
foll owi ng:

8Cal vi n BCoass@uartt leeaving Options Open For Future Polar Icebreaker Fleet Bgiense Daily
April 12, 2018.Ellipse as in original.

¥The September 25, 2017, GAO report on polar icebreakers s
documents,thP ol ar uSttedmuds service |ife wildl end between fiscal y e a
Accountablity Office, Coast Guard: Status of Polar Icebreaking Fleet Capability and Recapitalization Gka@-17-

698R, September 25, 2017, p. 6.

40 SeeCRS Testimony TE1001Z0ast Guard Arctic Implementation Caplities, by Ronald O'Rourke

41 Regarding the first option, the Coast Guandadldition to the work done to extend the service lifeafr Starby

an additional 7 to 10 yearalsomitigated a polar icebreaking capacity gaphe 19709y putting twoof its older

Wind-class icebreakers through a vessel rehabilitation and modernization (VRAM) pré§esmMNational Research

Council, Polar Icebreakers in a Changing World: An Assessment of U.S. Needs, Washington, 2007, p. 55. See also

Donal d L.ceCmrnenaekyer siland the U. S. Co ahgg/wEwuacg.milhisioryhccessed Jur
webcutterdtebreakers.asp

Regarding the second optiomeae 2005, the National Sciem&oundation (NSF) has occasionally chartered foreign
polar icebreakets specifically, the Russian icebreaké&nssin andVladimir Ignatyuk and the Swedish icebreaker
Oderd to help perform icebreaking missions in polar wat@Regarding the charters Kfasin andOden seeNational
Research CounciRolar Icebreakers in a Changing World: An Assessment of U.S. N&adkington, 2007, pp. 6, 14,
63, 80, 97, 111, and U.S. Coast Guard Research & Development Center and ABS CoPRslétiigebreaker
Options,Paths Forward to Accomplish U.S. Coast Guard Missions and Contribute to Mission Critical National
Science Need#lay 17, 2011, pp. 9, 14.)
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While the Coast Guard considered various options to bridge this potential heavy icebreaker
gap, in a January 2017 study the Coast Guard reported that it was planning for a limited
service life extension of the Polar Star to keep it operdtiomd fiscal year 2025, at an

initial cost estimate of $75 million. However, the Coast Guard has not completed a formal
cost estimate for this effort and we have previously reported that the $7&nreiiiimate

may be unrealistic.

The Co a s tapitd ineestrdedt$lardor fiscal years 2€A@22 includes $60 million

of a planned $75 million for polar icebreaker sustainment, which officials reported as being

the rough estimate for t he PQOpaseQuardofficiad 6s | i mi ted s
stated that the $75 million rough es-timate is bas
10 year service life extension which was completed in fiscal year 2013. However, in July

2017 we reported that the Coast Guard has not completed a cost estinthig éffort,

and that the $75 million estimate may be unrealistic based on the assumptions the Coast

Guard used, such as continuing to use parts from the Polar Sea as has been done in previous

maintenance events.

A July 2018 GAOe wieqlglra st at es

The Coast Guard is planning a SLEP on the Polar Star to keep it operational until the first
and second new heavy polar icebreakers are delivered (planned for 2023 and 2025,
according to current acquisition plans) in order to bridge a potepéhtional gap. This
approach would allow the Coast Guard to operate a minimum of two heavy icebreakers
once the first polar icebreaker is delivered. The approach would also provide the Coast
Guard with a selfescue capabilify the ability for one icebrdar to rescue the other if it
became incapacitated while performing icebreaking operations.

The Coast Guardés plan to conduct the Polar Star
level maintenance periods may not be feasible given the amount of maintaireacy

required on the cutter. The Polar Starés mission
years and reached a low point of 29 pergentll below the target of 41 percénfrom

October 2016 to September 2017. Based on mission capable datanaeHis is mostly

due to additional time spent in degetel maintenance, which has increased in recent

years from about 6 months in 2015 to more than 8 months in 2017.

Additionally, the Polar Star has required extensions of about 3 months for its dmpual

dock periodd the period of time when a cutter is removed from the water so that

maintenance can be condudieth 2016 and 2017 to complete required maintenance

activities. These dry docks were originally planned to last betweb@ honths and 4

montlks. These extensions also compressed the amount of time that the crew had to prepare

for its annual mission to Antarctica, which, according to members of the Polar Star crew,

placed a large stress on the crew, risked the quality of work, and reducedinatelihthe

crewsod6 planned rest and pemontbdepldymentrBagedr ati on f or
on our analysis, these delays and extensions are likely to continue as the cutter ages.
According to Coast Guard of fbecondutteddurilighe Pol ar St a
the annual dry dock periods by adding an additional 1 or 2 months to the annual dry docks.

However, if the work is unable to be completed during this time frame, it could force the

Coast Guard to miss its commitment to conduct the dmiarctica mission. Coast Guard

maintenance officials stated that until the Polar Star completes the SLEP, its repairs will

likely continue to get more expensive and time consuming. We will continue to monitor

the Polar Star ds Slew&f DHSprograng.h our annual rev

As we found in July 2017, the Polar Star SLEP effort has a rough order cost estimate of
$75 million, which is based on the reactivation work completed in 2013.41 However, this
estimate may be unrealistic based on assumptions the Goasi used, such as that it

42 Government Accountability OfficeCoast Guard: Status of Polar Icebreaking Fleet Capability and Recapitalization
Plan, GAO-17-698R, September 25, 2017, pp. 3, 8.
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would continue to use parts from the Coast Guard?é
Sea, which has been inactive since 2010.42 The C
Pol ar St ar 6s oante physical adndibre af thel dutten, which includes the

hull structure, habitability, major equipment systems, and spare parts avaidakibky

completed in January 2018.43 The material assessment stated that many of the available

parts from the Polar Sea have already lreemoved and installed on the Polar Star. As a

result of the finite parts available from the Polar Sea, the Coast Guard may have to acquire

new parts for the Polar Star that could increase the $75 million SLEP estimate. The Polar

Star 6 s r ec essmentwid formthe bakis t@determine which systems will be

overhauled during the SLEP and for a more detailed cost estimate. The Coast Guard

expects the program to reach the obtain phase of the acquisition life cycle by December

2019, at which time th&olar Star could reach the end of its current useful service life

(currently projected to be between 2020 to 2023). This timeline contains risk that the Polar

Star could be rendered inoperable before the cutter is able to undergo &SLEP.

A~ N A A, A A

OOUT T Uw' DB TAEW I EOIT U
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The feasisheddandy ooff tthhee t wod cohpatritoemnrs) (oountel.ipnrd dnaasbeo v
ot her | @wduleda kdeerpse n chi o B b whaestvkmeln adol e f or charter
of the year whens twhaeal dninted $t to perform desir
Ant afrFfotriec¢ gn pol ar icebreakers are used by their
and may not al ways be available for ch@rtaer wher
icebreaker were available for charter, the poter
depend on the cost of the charter, the ability c
and how these costs antdi capabiéxterdiPOd @aplae es eéov

St.ar
The Coast Guard stated in July 2016 that

NSF leased the icebreaker KRASIN from Russia from 2803, ODEN from the
Swedish government from 20@010, and VLADIMIR IGNATYUK from Russia in 2012

to support te McMurdo resupply mission. All leases were time charters, and crews were
supplied with the leases. As a contingency measure, NSF obtained assurances of assistance
from other vessels in the area, such as the Chinese flagged [icebreaking] vessel XUE
LONG, in the event they encountered difficulty. They also hired icebreaker captains with
previous McMurdo experience to supplement the crew. NSF acquired these leases through
a RFP process, and had no assurances that icebreakers would be available to perform the
mission, or what price would be quoted.

This process came with risks, as there was no way to gauge icebreaker availability until
NSF received responses to their RFP. Additionally, a forBaggged commercial or state
vessel can become unavailable foramiety of environmental and political reasons. For
example, the Swedish government abruptly terminated their contract during the
spring/summer of 2011, and NSF was left without a platform to conduct its mission. NSF
requested support from CGC [Coast Guentter] HEALY, but it was employed in the
Arctic. NSF ultimately leased the Russian icebreaker VLADIMIR IGNATYUK. After that
incident, NSF decided to utilize CGC POLAR STAR to support the McMurdo mission,
which it has been doing since 20%3.

43 Government Accountability OfficeCoast Guard Acquisitions[:] Actions Needed to Address Longstanding Portfolio
Management Challenge6€A0-18-454, July 2018, pp. 291.

44 Source: Email fronGuard Office of Cagressional Affairso CRS, July 8, 2016.
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Source: QArctic Supply Vessel Aivigb acces s ed S e phttpe/wmnenrascdadicom/a2clisipply at
vessehiviql.html

Fol l owldh gd &diesi on to end t Rathiagfe olreten as auveghnta.t iTv
0

has been modified t serve as a polar icebreaker
|l ease as an interim polar i eabrfeoakars.e lats raep a rctee
the Canadian government .

The possi biAliivisg arfd il retaesriing pol ar i cebreaker has
hearings about the Coast Guard. For example, at
capali biefioee the Coast Guard and Maritime trans,|
Transportation and Infrastructure Committee, the

REPRESENTATIVE DON YOUNG (continuing):

Have you looked at, Admiral, | know this has been an ongloattle with me and the Coast
Guard over the years, the other possibility of getting an ice breaker into the arena quicker

%See f or MonreSparksFlyen CarfadeShipbuildingControversy Blarine Log March 18, 2016; Pierre
Lebl anc fof-tlfieBh u@u tl c e b r e a kMantimegxgrutiveianuary %, 30180
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than having one constructed like leasing from another outfit? You know, I've been talking
about this a long time. Have you analyzkid again?

I know the last time we had a study, it was 1980. That's a long time ago. So is there a way
we can put metal on the water, especially for the new shipping through &ndrttehe
cruise ships, because that Healy is old éarsd have you lookedtahat at all?

ADMIRAL PAUL ZUKUNFT, [THEN-JCOMMANDANT, U.S. COAST GUARD

We have. I n fact, one potenti al vendor , webdbve hae
platform that has yet to complete ice trials. Wge would not want to lease something

they can'dlemonstrate its ability to actually operate in the icedthihat Healy sees. Healy

was actually beset in ice for 36 hours last year, so it's not ice free up there, and that's a

medi um ice breaker. This particudyar platform does

But we would at least want to make sure that ice trials were completed. That we could

actually be a good steward of taxpayer dollars, so at least a platform that would meet our
reqguirements. So wedbve had mul tyinpayeand nt er acti ons,
the issue of ice trials is still on the table right rfw.

Later in the same hearing, the following exchanc
REPRESENATIVEDUNCAN HUNTER, CHAIRMAN:

Going back to Mr. Young's question. too, about leasing. You said yoa ud®dyceu 6 r e

waiting fod | 6dmh & m guessing money for ice trials. That's
ZUKUNFT:

No real dollars have been negotiated in any of this. So...

HUNTER:

Butind inr e al t ee amlg paying forugas? | mean whaivhat des it cost to do
i ce t sdgsarighs?.Youlretnét going to hire more Coast Guardsmen to comedn and

andd o it . | smfigard yosrd yourt @ € 16 b fexed dSO what is the costdo
to go do ice trials with the (inaudible)?
ZUKUNFT:

That would really be for the...

HUNTER:

Theiced onceagain the only...

ZUKUNFT:

... vendor to decide.

HUNTER:

... existing U.S. made ice breaker in America.
ZUKUNFT:

Yeah. So thig this is a ship that is built with direct drive diesel. Ice breakers are typically
diesel electric, which means thengeators push the shaft, and they absorb that shock load
every time you collide with ice.

A reduction gear, fixed gear is going to thahat gear box is going to absorb all that shock.
So if you're going to do ice trials, there's a likelihood you migheé haveplace a reduction

46 Source: Transcript of hearing.
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gear. There might be real hidden costs of doing ice trials. So if I'm a vendor, | might want
to protect myself from some of that risk.

Now I'm not the vendor but those would be some of my thoughts of, OK, if you're really
serious bout this and | do ice trials and now I've just caused X number of dollars that | am
now going to have to fit. And oh, by the way, you're not going to lease it because it didn't
meet your requirements. | think those are some of the issues that we sttlh Im@gotiaté?

AtaJune 14, 2Dl1e&,0alsdarGumg d mi ssi on needs and r
Coast Guaridiared TMansportation subcommittee of
InfrastructutbadeCobomil owéeeag exchange occurred:

REPRESENTATNVE HUNTER (Chairman):

How do you plan oé on filling the capability gap until you get a heavy icebreaker, which
is 10 years at the least based on the best projections of Congress and everybody working
together? You still haven't answered that one.

ADMIRAL MICHEL:

es.
t |

Well, rightd the alternatives now, since we'll provide the answer to that, and it's probably
going to be either a rolling recapitalization of telar Staror to try to bring let Polar
Startaper off and then try to brirolar Seaback onand bridge out to the new icebreaker.

| do not know which one at this point, which path we would want to take. I'm not aware of
any othed we've looked out there for vessels to lease for heavy icebreaking capabilities.
There's nothing out there on planatté that you can lease in the heavy icebreaking area.
So that's kind of where we are, sir.

HUNTER:

Was it thé the Finns that came into my office?
(UNKNOWN)

Mm-hmm.

HUNTER:

Can't remember whether we had the Norwegians or the Finns. | meah,haesyoud
you've obviously looked at that, right?

MICHEL.:

Yes. As a matter of fac8l | traveled to Sweden and Finland...
HUNTER:

Yeah.

MICHEL.:

... and talked to them. And they do not have heavy icebreaking capability that will meet the
needs as in the FedBipPs. As a matter of fact, gdhwhen I'm talking FedBizOpps [I
mean] there's a technical package that the Coast Guard put out for our [new] heavy
icebreaker [i.e., the one that tbdamaAdministration wartédto begin building irR020].

It kind of lays out oubasic requirements including the long pole in the tent which is the
icebreaking requirement, which is six foot minimum at three knots, desirablef@ight
minimum at three knots and then 21 feet backing and ramming.

47 Source: Transcript of hearing.
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When | talked to the shipbuilders ouhere, they said there is not a vessel like that that
currently exists that will meet those requirements irdthrethe FedBizOpps technical
package. So you'd have to build a vessel like that. And that's the type of vessel that we're
looking for28

+1 1 UDOF w EODYIBY A W
2U00EUVawli w xxUOx WssHOUmOOED U db@adOwl
The Coa&t pGopod®d®ddBE¥R2086ngUe¢sCosa sk pGwarud ement
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Table 2. Summary of Congres sional Appropriations Action on
FY2030 Funding Request

(millions of dollars)

Polar icebreaker Request HAC SAC Conf.

New polar icebreaker

Coast Guard acquisition accoun 35 135
Navy shipbuilding account 0 0
Total new polar icebreaker 35 135

Polar sustainment (service life extension of Polar Star )
Coast Guard acquisition accoun 15 15
Total 50 150

Source: Tabl e prepared by CRS, 20badgetaibmission &d HACtcomBitteer dds FY 20
report, SAC chairmanés r ecommen d2@ DHSAppropriatidns Ackgnd anat ory st
FY2@0 DOD Appropriations Act joint explanatory statement fdd.J.Res. 3land committee and conference

reports on the FY2019 DOD appropriations a¢i AC is House Appropriations Committee&SAC is Senate

Appropriations CommitteeConf. is conference agreement.

%81 Yl Yw#' 2w xxUOx UPIEIUDOOUw EUwp' 616 w

COUUI
On June Hd HQO4L® ,Apgpropriati e2n0s, dotnsmivtetresei oanp porfo v
FY202O0ADHISo prAicdat iJeusisyof2619, the bill as approved
t he commrepeet on the bill were ndst droasftted on Cc

ver si on ,tohfe tahneetnbmitnielintt swer e adopt ed edkcurmamd utphe f ul
t he commidt aé€e r epoowetv eorn twhee eb iplol€st elde basti tteh, e acnodmnt
di scussion here is based on that information.

The House Appropriations Commi)t-toene,t hien H W20 2dOr ald H
Apropriati en)s, - Acetc omimneRnnded the funding | evels sh
Tabd e The cmii atteereport states:

48 Transcript of hearing.
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The

Ice Breaking Vegdsd The Committee recognizes that Polar icebreakers are essential to

securing the nationds security and economic inter

was pleased that the Coast Guard recently awarded a contract for the first Polar Security
Cutter(PSC) with funding appropriated in fiscal year 2019 and looks forward to updates
on the execution of the contract to inform the planning for the next phase of the program.
The recommendation includes $135,000,000 for this program, $100,000,000 above the
request, for long lead time materials for a second PSC.

The Committee notes that $10,000,000 has been appropriated in prior fiscal years for
survey and design of a Great Lakes Icebreaker. The Committee encourages the Coast
Guard to explore whether the acsjtion of medium icebreakers that are at least as capable

as USCGC MACKINAW could fulfill mission requirements in both the polar regions and
the Great Lakes. (Page 41)

cofmidtrtadd report also states (emphasis adde

Asset Acquisition Repodt. The Commandant is directed to provide to the Committee, not

later than one year after the date of enactment of this Act, a report that examines the number

and type of Coast Guard assets required to meet
in accordane with its statutory missions. The report shall include, but not be limited to, an

assessment of the required number and types of cutters and aircraft for current and planned

asset acquisitions. The report shall also specifically address regional mégggimements

in the Western Hemispheri@cluding the Polar regions support provided to Combatant

Commanders; and trends in illicit activity and illegal migration. (Page$039
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SEC. 411. Polar security cutter acquisition report.

Not later than one year after the date of the enactment of this Act, the Commandant of the
Coast Guard shall submit a report to the Committees on Transportation and Infrastructure
and Armed Services tfie House of Representatives, and the Committees on Commerce,
Science and Transportation and Armed Services of the Seréate on

(1) the extent to which specifications, key drawings, and detail design for the Polar Security
Cutter are complete before the strconstruction;

(2) the extent to which Polar Security Cutter hulls numbers one, two, and three are science
ready; and

(3) what actions will be taken to ensure that Polar Security Cutter hull number four is
science capable, as described in the Natidmaldemies of Sciences, Engineering, and

Medi ci neds Committee on Pol ar |l cebreaker Cost
AAcquisition and Operation of Polar |l cebreakers:
July 11, 2017.

Secti oi. R1 2aF4 O k(paomd nsdieadt) e s :

SEC. 412. Sense of the Congress on the need for a new Great Lakes icebreaker.
(a) Findingsd The Congress finds the following:

(1) The Great Lakes shippingdustry is crucial to the American economy, including the
U.S. manufacturing base, providing important economic and national security benefits.
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(2) A recent study found that the Great Lakes shipping industry supports 237,000 jobs and
tens of billions of dllars in economic activity.

(3) United States Coast Guard icebreaking capacity is crucial to full utilization of the Great
Lakes shipping system, as during the winter icebreaking season up to 15 percent of annual
cargo loads are delivered and many indestwould have to reduce their production if
Coast Guard icebreaking services were not provided.

(4) Six of the Coast Guarddéds nine icebreaking cut
years old and are frequently inoperable during the winter icebreakimgpn, including
those that have completed a recent service life extension program.

(5) During the previous 10 winters, Coast Guard Great Lakes icebreaking cutters have been
inoperable for an average of 65 cuidtlatys during the winter icebreaking seasweith this

annual lost capability exceeding 100 cuteys, with a high of 246 cuttelays during the

winter of 20172018.

(6) The 2019 ice season provides further proof that current Coast Guard icebreaking
capacity is inadequate for the needs of theaGrakes shipping industry, as only six of the

nine icebreaking cutters are operational and millions of tons of cargo was not loaded or
was delayed due to inadequate Coast Guard icebreaking assets during a historically average
winter for Great Lakes ice gerage.

(7) The Congress has authorized the Coast Guard to acquire a new Great Lakes icebreaker
as capable as Coast Guard Cutter MACKINAW (WILBB), the most capable Great
Lakes icebreaker, and $10 million has been appropriated to fund the design ahd initi
acquisition work for this icebreaker.

(8) The Coast Guard has not initiated a new acquisition program for this Great Lakes
icebreaker.

(b) Sense of the Congredslt is the sense of the Congress of the United States that a new
Coast Guard icebreaker agpable as Coast Guard Cutter MACKINAW (WLBB) is

needed on the Great Lakes and the Coast Guard should acquire this icebreaker as soon as
possible.

21 OEUI
On July 31, Qdrher ddh,e Seinan @«,0 man d der@acmLPdr7t at i o

to be reported wit.h Sam @& nndtnreondt u cf eadScored hJlayt y 2 5,
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SEC. 105. Procurement authority for polar security cutters.

(a) In generad For fiscal year 2020 and each fiscal year thereafter, the Secretary of the
department in which the Coast Guard is operating shall enter into one or more contracts for
the proarement of not fewer than three heavy polar security cutters and three medium
polar security cutters and the associated equipment for such polar security cutters.

(b) Fundingd Of the amounts made available for fiscal years 2020 and 2021 by this Act,
not less than $745,000,000 shall be available for each heavy polar security cutter authorized
to be procured in such fiscal years.

(c) Prohibition on contracts or use of funds for development of common hull design.
Notwithstanding any other provision of law, tBecretary of the department in which the
Coast Guard is operating may not enter into any contract for, and no funds shall be
obligated or expended on, the development of a common hull design for medium polar
security cutters and Great Lakes icebreakers.

Sect i0Od@nS .4 Ax591 ntroduced states (emphasis added):
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SEC. 403. Unmanned maritime systems.
(a) Assessmerd.

(1) IN GENERALS The Commandant shall regularly assess availabienanned
maritime systems for potential use to support missions of the Coast Guard.

(2) CONSULTATIONS The Commandant shall make the assessment required under
paragraph (1) after consultation with the Department of Defense, other Federal agencies,
the acadmic sector, and developers and manufacturers of unmanned maritime systems.

(b) Reportd

(1) IN GENERALS Not later than 1 year after the date of enactment of this Act, and
biennially thereafter, the Commandant shall submit to the Committee on Commerce,
Science, and Transportation of the Senate and the Committee on Transportation and
Infrastructure of the House of Representatives a report on the actual and potential effects
of the use of available unmanned maritime systems on the mission effectiveness of the
Coast Guard.

(2) CONTENTSO Each report submitted under paragraph (1) shall include the following:

(A) An inventory of available unmanned maritime systems used by the Coast Guard, an
overview of such usage, and a discussion of the mission effectivensgshoystems,
including any benefits realized or risks or negative aspects of such usage.

(B) A prioritized list of Coast Guard mission requirements that could be met with additional
unmanned maritime systems, and the estimated costs of acquiring aatingpsuch
systems. This list should take into consideration interoperability with the current and future
fleet of National Security Cutters, Fast Response Cutters, Offshore Patrol (Rutars,
Security Cutters, and inservice legacy cutters such as #¥-foot, 2106foot, and 225

foot Buoy Tenders.

(c) Definitionsd In this section:
(1) UNMANNED MARITIME SYSTEM.0

(A)INGENERALO The term fiunmanned maritime systemo mean
or autonomous vehicle ttéat

(i) is produced by the commercia@dor;

(i) is designed to travel in the air, on or under the ocean surface, on land, or any
combination thereof; and

(iii) functions without an ofboard human presence.
(B)INCLUSIONSd The term Aunmanned ndari ti me systemod incl

(i) associated compontxn such as control and communications, data transmission, and
processing systems;

(ii) an unmanned undersea vehicle;

(iii) an unmanned surface vehicle;

(iv) an unmanned aerial vehicle;

(v) an autonomous underwater vehicle;
(vi) an autonomous surface veleicand
(vii) an autonomous aerial vehicle.

(2) AVAILABLE UNMANNED MARITIME SYSTEMS.d The term fdavailabl e
unmanned maritime systemso includes unmanned mar.i
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commercially or are available to the Coast Guard in coordinatitntie@ Department of
Defense or other Federal agency.
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Appendix A. " UUUI OUw46206w/ OOEVUwW( EI E
Ul EU

/| OOEUw1ll Ul EUET w21 px U
p
h

This appendi x provides background information or
researc ships.

3T UT OUUwROBBBW( ETI EUI EOI UU

3pPOWEYaw/ OOEUW( POEUWR OEUWEOE W/ OOEU W21 E

Pol ar( WAGBO ) Porndcf WBE&B1Ys,i st er ships built to the
(Fi gadanki gARe weaedire the early 1970s as replac
i beeakkeeyp. were dgebgnedri¥oce3Dives, and were bui
Shipbuilding of Seattl e, WA |, a division of Lockh
which exited the shipbuilding business in the | &

Figure A-1.Polar Star and Polar Sea
(Side by side in McMurdo Sound, Antarctica)

Source: Coast Guard photograph accessed at http://www.uscg.mil/pacarea/cgcpolarsea/history.asp on April 21,
2011.

49 The designation WAGB means Coast Guard icebreaker. More specifically, W means Coast Guard ship, A means
auxiliary, G means miscellaneous purpose, and B meansagebre
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Figure A-2.Polar Sea

Source: Coast Guard photgraphaccessed dittp://www.uscg.mipacareatgcpolarseahgPSEApics/
FullShip2.jpgn April 21, 2011.

The ships are 399 f e20t0 |fbdnhge yanad redyi ¢ Blearowes td o ut 1

power fnwlcipmwmmwrer ed i cebreakers, with a capability
thick at a speed of 3 knots. BecauseéeionfUtBeir ic
parl heaey pol ar icebreakers. |l anadhbar knat echent

researchdeoplf é&. of

Pol arwaSt acrommi ssi oned into service omoenuary 19
t han 1b0e yyoenadr Bigtismaleinyedr 3 6ebwveée cealuwded ect ric mot
and othemseprCobast Guard placed the ship in caret
Congress in FY2009 and FYP00 la0ra pMtoavre dedn f unh dfi a gs ¢
for tgyea®septathe work, which reportedleyd,casntd abou
the ship was reacti vated on December 14, 2012.

Pol awaSe@ ommi ssioned into service onmdredruary 2.
t han 1b0e yyoenadr si t s or i-ygeianra Isleyr viinctee nldiefde .30l n 2006, t
compl etaebd ld traegh on pr o éc te xtpleactt eadx tseemrdvd cc et Hd fseh it
25, 2010, however, thPoCahatlecBwdferannamnneadi hiee
and twassavail abl afffePThigeaGabsbnBobhaidnféaced

By comparison, the Coast Gué asndwhigghenderanceNattedsaabmut4l8ecur i ty Cu!
feet long and displace roughly 4,000 tons.

51 Source for July 12006, date: U.S. Coast Guantha@l to CRS on February 22, 200the CoastGar d6s of fi ci al ter
forcaretakes t at us is Al n Commi ssion, Special.?o

2See, for exampl e, Kyung M. Song, il Seatla TangPaxembdr 4| ar St ar G
2012.

%filcebreaker POLAR SEA SiGbastGuard€campdy(Official@iogoétheTUrSoQodst e s, 0

Guard), June 25, 201(Bee alséi USCG Cancel s Pol ar | ¢ PdfenseMelveconiuse 25, a | | Depl oym
2010Andr ew C. Revkin, AAmericads He Dotfarth (blewbrorkeTanleeldhs Ar e Bot h
June 25, 2010.
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Figure A-3.Healy

Source: Coast Guard photgraphaccessed dtttp://www.uscg.millistorywebcuttersHealy_CGC_1_300.jpg
on April 21, 2011.

54 Source: October 17, 201émail to CRS from Coast Guard Congressional Affairs affiegtion 222 of the Coast

Guard and Maritime Transportation Act of 2012R. 2838P.L. 112213 0of December 20, 2012) prohibited the Coast

Guard from removing any part of Polar Sea and from transferring, relinquishing ownership of, dismantling, or

recycling the ship until it submitted a business case analysis of the options for and costs of reactivating the ship and

extending its service life to at least September 30, 2022, so as to maintain U.S. polar icebreaking capabilities and fulfill
theCoasGuardés high |l atitude mission needs, as idbhenti fied in
business case analysis was submitted to Congress with a cover date of NovemberFor20a&: on the High

Latitude Study, seAppendix B.

%See, for exampl e, Ri cha-irehrORIS®Rathild oftiveeleSt MilitalnelustNad g1 ect ed 4 3

C o mp | LexAngeles Time#august 2, 2019; Melodg c hr ei ber, fAThe Only Working US Hea\
Fire Returnni ndArcficiTaday AvMidgracthc t24 ,c a2 ®1 9 ; Calvin Biesecker, AFir e
Aging, and Onl y Defé¢hgeduilyMaiclcle2®I9e ak er , 0
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The shbiupi Iwasby Avondale I ndustries, a shipyard I
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facility is no |l onger building ships.)
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I
ding, of Larose, LA.

Figure A-4.Nathaniel B. Palmer

Source: Photograph accompanyifgter Rejek, 0System Study, LARI SSA Takes Uni qu:
on 1 ce Sh e |AftarcEccSafdnsies Statan Andarctic Program), September 18, 2009. A caption to the
photographs t a tPkoto Coudesy: Adam Jenking

Cal IPad mer ihogerfadre dNESdi son Chouest Of fshore (ECC(
LAa firm that owns and operates res®Ralcthershi ps a
is 308 feet | ong and has haadicsrpdva coefmezn2 aonfd acbaonu t

FormoreonECOs ee t he f i httpwsvw.gheuest.dom/e a't
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peni MMhwel s.hi p might be ¢ onsindeorceedh nloggsrsa pahn ci o eelsreen
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NSF by North American Shipping. I't was-compl et ec
term charter from ECO. It is 230 feet | ong and F
crew of 16 and can emb8r(kwiat hs ca ecnatpiafciict ys tfaofrf 90 fm
van) . It can break ice up to 1 fPadtmetrhi evlaswibtuh | d
to support NSF operations in the Antarctic, part
Antarctic Peninsul a

Figure A-5.Laurence M. Gould

Source: Photograph accompanying AlchetroR\bLaurence M. GouJd6 updated August 25, 2018,
August 7, 2019, ahttps://alchetron.com/R¥.aurenceM.-Gould#-.

57 Sources vary on the exact number of scientific staff that can be embarttezignip For some basic information on
the ship, seattp://www.nsf.govbd/loppkupporthathpalm.jsp

http://www.usap.gowesselSciermAndOperationsfocumentgirvnews_june03.pdfprvnews_june03.pdf
http:/nsf.govbd/iopplantarctireatypdf/plans0607L5plan07.pdf
http://www.nsf.gowpubs1996hsf9693fls.htm and

http://www.hazegray.org/orldnavusahsf.htm
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Figure A-6. Sikuliaq

Source: Photograph accompanyih@uren Frisch 0 WiAsfntexhationalConsortium oflcebreaker

Operators GAF [University of Alaska Fairbanks] News and Infofreatioary 6, 2018. A caption to the
photograph st abyéark Teckenprack. The rese®¢hedssel Sikuliag navigates through Arctic
ice in summer 2016. 0
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Table A-1.Coast Guard and NSF Polar Ships

Coast Guard NSF
Laurence
Polar Star Polar Sea Healy Palmer M. Gould  Sikuliaq
Currently operational? Yes No Yes Yes Yes Yes
Entered service 1976 1978 2000 1992 1997 2015
Length (feet) 399 399 420 308 230 261
Displacement (tons) 13200 13200 16000 6,500 3,780 3,665
Icebreaking capability 6 feet 6 feet 4.5 feet 3 feet 1 foot at 250r3
(ice thickness in feet) at continuous feetat 2
3 knots or other speed forward knots
motion
Icebreaking capability 21 feet 21 feet 8 feet n/a n/a n/a
using back and ram (ice
thickness in feet)
Operating temperature -60° Fahrenheit -600 -50° n/a n/a n/a
Fahrenheit Fahrenheit
Crew (when operational) 155 155 85 22 16 22
Additional scientific staff 32 32 35 27-37 26 to 2&¢ 26

Sources: Prepared by CRS using data from U.S. Coast Guard, National Reseaucicil, National Science
Foundation DHS Office of Inspector Generand (forPalméradditional online reference sourcaya is not

available.

a. Includes 24 officers, 20 chief petty officers, 102 enlisted, andtge aviation detachment.
b. Includes 19 dicers, 12 chief petty officers, and 54 enlisted.

c. In addition to 85 crew members 85 and 35 scientists, the ship can accommodate another 15 surge
personnel and 2 visitors.

d. Plus 9 more in a berthing van.
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DHS in June 2013 approved a Mission Need Stat eme
recapitali zatNiSomstmrtejsedth.e Tlod IMwi ng (emphasis a

This Mission Need Statement (MNS) establishes the need for polar icebreaker capabilities
provided by the Coast Guard, to ensure that it can meet current and future mission
requirements in the polar regions....

Current requirements and future projections based upon cutter demand modeling, as
detailed in the HLMAR [High Latitude Mission Analysis Report], indicte Coast

Guard will need to expand its icebreaking capacity, potentially requiring a fleet of up

to six icebreakers (3 heavy and 3 medium) to adequately meet mission demands in the
high latitudes.... The analysis took into account both the Coast Guard statutory mission
requirements and additional requirements for yeand presence in both polar regions
detadled in the Naval Operations Concept (NOC) 2010.... The analysis also evaluated
employing single and muitrewing concepts.... Strategic home porting analysis based
upon existing infrastructure and distance to operational areas provided the final input to
determine icebreaker capacity demahd.

While the MNS can be viewed as an authoritative
numbers of U. S. pol ar icebreakers,qubtedn be not
passage fromet senMNAcEi .ia. bdp at)edtnidd pldies. t he t e
These ter ms, which are often overl ooked in disct
i cebreaker s, make the key sentence | ess ironcl ac
beéem the terms had not been included, and coul d
requirement might amount to something | ess than

i cebreakers.

I't can also be noedt eads pacdtig§e i hatnhéeé hab MNSE wa:
informed by the High Latitude Mission Analysis F
into account not only Coast Guard statutory miss
Defense (DOD) r erqouuinrde noermetdseorffdoer p yleamr r egi ons as d
2010 Naval Operations Concept (NDGCD.appéear sstopot
have subsequently droppeduntisp2esencecd®inr emenpolfl

58 Department of Homeland Securifplar Icebreaking Recatalization Project Mission Need Statement, Version 1.0
approved by DHS June 28, 2013, pp. 1, 2, 9, 10, 11, 12.

59 A September 25, 2017, GAO report on polar icebreakers states the following (emphasis added):

In December 2016, DOD reported to Congressittietd no specific defense requirement for
icebreaking capability because Navy Arctic requirements are met by undersea and air assets which
can provide yearound presence.

-- DOD reported in April 2017 that its only potential defense requirednéartthe Thule Air Force
Base resupply [mission] in Greenlanés met by the Canadian Coast Guard through a
Memorandum of Understanding with USCG.

-USCGb6s 2013 Pol ar |l cebreaker Mi ssion Needs Statement
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The use i n trhngdp MNSOIfE Ip b o mkei ned &Gvi d eénc iDNIDon t o
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things held equal, as to whether requiged number
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have been other changes since the MNS was issuec
things hdlndk reldwsding @qui r e mearetask efresr. pldlearneitc a es ul
situation appears uncertain.

I n recent year s, Coast Guard officials have tenc
reqguirement for three heavy and three medium pol
201 6mmaswy of a request for information (RFI) tha
receive industry feedback on its notional pol ar
Coast Guaridhetdhiesedh8t at es Goaeset Hzuaavryd Phoasara ne
|l cebreakers and three Medium Polar I cebreakers v
lcebreé&@dkeeguirement for three heavy and three me
abbreviated as 3+3.

Short of a 3+3 requilsemant heCpast Guaard sofmeit ¢ ima
mi ni mum number of heavy polar icebreakers, the (
exampl e, at a NovemberEulr7o,p €2,0 1Bu, r ahseiaar,i nagn do eH noerreg

subcommi t WesgtHenmli stghobebce mmi ttee of the House Fore
Committ-¥ecethAemi ral tdlrearvVli e ©Nioanmaln,d a rstt ad fe dt he C
during the discussioniCmarstti dGru aafd tnhee dise arti fd g atsh ¢
icebreakéderganpr assuredeacoesdi andys@hfthe pol .
Similtard yJume 14, 20Mlk6 ,Colaesdr iGua rkde fammrde Mar i t i me T
subcommittee of the House Transpdmi atloMiaheél |l nf
teti fifedr t bammandant al s o -rteessctuief iceadp atbhdti twe froeae d
icebreaker and t Patl airtntHAttladwees h dwve exutstti mgr e now.
| eas] s h,imstjh]Je Hi gh Latitbhdaevgtpdyasaiysebheaker s

Coast Guard's requiremeine tal kBogthhous kKobndhety
icebra&akers.

A September 25, 2017, Government Accountability
states that

the Coast Guard hdeen unable to address all polar icebreaking reqeests 2010. For
example, the Coast Guard reported fulfilling 78 percent (25 of 32) of U.S. government

needs as partly based ore t2010 Naval Operations Concéa document that provides] joint
maritime security strategy implementation guidance for the Navy, Marine Corps, andUSCG
which stated that U.S. naval forces had a demand forrgeiad polar icebreaking presence in the
Arctic and Antarctic.

-- In April 2017, DOD joint staff officials confirmed that DOD and Naval defense strategy had
been updated and does not include icebreaking requirements. DOD officials in charge of operations
in the Pacific said that although they do naté a requirement for a heavy icebreaker, icebreakers
play a key role in aiding the icebreaking mission to McMurdo.
(Government Accountability OfficeSoast Guard: Status of Polar Icebreaking Fleet Capability
and Recapitalization PIarGAO-17-698R,September 25, 2017, p. 20 (briefing slide 11).)
60 Summary of RFI, October 25, 2016, page 2, accessed November 10, 2tffs: Atvww.uscg. milcquisition/
icebreakerpdf/AcquisitionStrategyRFI.pdf
61 Transcript of hearing.

62 Transcript of hearing.
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agency requests for polar icebreaking services during fiscal year 2010 through 2016. Coast
Guardoff ci al s cited various factors affecting the Co:
particularly the unavailability of its heavy polar icebrealérs.

A July 2018 GAO report stated that

the Coast Guard operates one medium icebreaker, the Healy, wharh évgzected end of
service life in 2029. Despite the requirement for three medium icebreakers, Coast Guard
officials said they are not currently assessing acquisition of the medium polar icebreakers
because they are focusing on the heavy icebreaker auind plan to assess the costs
and benefits of acquiring medium polar icebreakers at a lateftime.

I n addition tha mbeeet adfrt MAKRs bBhave been conducted i
assess U.S. requirements rf osruspaaliari nigc eabnrde arkoedresr neé
Coast Gwarldar i cebreaker fleet

/| OOEUw( ET EUI EOl UUw. x1 UEUI EwEaw. UT 1T Uw"
I n di scussions of Uu. S. pol ar icebreakers, obsery
icebreaking fleets TOpbBreashewsbyn €bhet Goaandr B asme
i
i

cebreakers around t he wosrolnde; itcheeb rfeiagkuerress diens itghne
n the .Balat

Observers sometimes highlight the difference bet
the much | arger number of Russian polar icebreatk
can be not@dAt batcRuaeas#lhiame tihse mucsh I[Acorcgdrc coa:
many more peof@sl eArlcitviec i(mbRPwstsiraoughly 2 million)
than 68, 000 a%anodf tJhualty nmia,r i2t0i InYe) ,t&sr aAnrscptoirct actoi aosnt ai
critical homesappoRUSEPgan Arctic communities. Co
reghave di ffering requirements for polar icebr e:
t heot ar | nacetrievsittsi easn d

63 Government Accountability OfficeCoast Guard: Status of Polar Icebreaking Fleet Capability and Recapitalization
Plan, GAO-17-698R, September 25, 2017, pp32A similar statement appears on page 4.

64 Government Accountability OfficeCoast Guard Acquisitions[:] Actions Needed to Address Longstanding Portfolio
Management Challenge€AO-18-454, July 2018, p. 13.

65 For additional discussion, see the Background@ectf CRS Report R4115& hanges in the Arctic: Background
and Issues for Congressoordinated by Ronald O'Rourke
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Table B-1. Major Icebreakers of the World as of May 1, 2017

(Includes some icebreakers designed for Baltic use)

Total all In inventory, government owned or In inventory, privately owned and
types, in operated operated
inventory (+
under 45,000 or 20,000 to 10,000 to
construction 45,000 or 20,000 to 10,000 to more 44,999 19,999
+ planned) more BHP 44,999 BHP 19,999 BHP BHP BHP BHP
Russia 46 (+11+4) 6 (all nuclear 16 (1 nuclear 7 9 8
powered; 2 powered; 5
not designed for
operational) Baltic use)
Finland 10 7 (4 designed 1 2
for Baltic
use)
Canada 7 (+2 +5) 2 5
Sweden 7 (+0 +3) 4 (3 designed 3
for Baltic
use)
United States 5 (+0 +3) 2 (Polar Star 1 (Healy 1 (Aivig 1 (Palmer
andPolar
SeaPolar
Seanot
operational)
Denmark 4 4 (al4
designed for
Baltic use)
China 3 (+1 +0) 3
Estonia 2 2 (both
designed for
Baltic use)
Norway 1 (+1 +0) 1
Germany 1(+0+1) 1
Chile 1(+0 +1) 1
Australia 1(+0 +1) 1
Latvia 1 1 (designed
for Baltic use)
Japan 1 1
South Korea 1 1
South Africa 1 1
Argentina 1 1 (not
operational)
United 0 (+1 +0)
Kingdom

Source: Table prepared by CRS based 0Or5. Coast Guard chart showing data compiled by the Coast Guard as
of May 1, 2017, accessed September 14, 201fttat//www.dco.uscg.miortals8/DC0O%20Documents/
Office%200f%20Waterways%20and%200cean%20P0olig¥501%20major%20icebreaker%20charupdf?
201706-08-091723907.

Notes: BHP = t he brake horsepower of the shipbs power
considered a heavy polar icebreaker, a ship with 20,000 to 44,999 BHP might be considered a medium polar
icebreaker, and a ship with 10,000 to 19,999 BHP might Insidered a light polar icebreaker or an icapable
polar ship.

pl ant .
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P0&d6ncluded the foll owing:
INTRODUCTION

The United States has strategic national interests in the polar regions. In the Arctic, the
nation must protect its citizens, natural resources, and economic interests; assure
soveeignty, defense readiness, and maritime mobility; and engage in discovery and
research. In the Antarctic, the United States must maintain an active presence that includes
access to its research stations for the peaceful conduct of science and the cability t
participate in inspections as specified i
was to advise the U.S. House of Representatives and the U.S. Senate on an assessment of
the costs incurred by the federal government in carrying out polar icélgeakssions

t

and on options that could minimize |ifecycle

and recommendations are presented below. Unless otherwise specified, all estimated costs
and prices for the future U.S. icebreakers are expressed in 204& dsince that is the

year in which the contracts are scheduled to be made. Supporting material is found in the
appendices.

FINDINGS AND RECOMMENDATIONS

1. Finding: The United States has insufficient assets to protect its interests, implement
U.S. poligy, execute its laws, and meet its obligations in the Arctic and Antarctic
because it lacks adequate icebreaking capability.

For more than 30 years, studies have emphasized the need for U.S. icebreakers to maintain
presence, sovereignty, leadership, andassh capaciy but the nation has failed to
respond....The strong warming and related environmental changes occurring in both the
Arctic and the Antarctic have made this failure more critical. In the Arctic, changing sea
ice conditions will create greataavigation hazards for much of the year, and expanding
human industrial and economic activity will magnify the need for national presence in the
region. In the Antarctic, sea ice trends have varied greatly from year to year, but the annual
requirements foaccess into McMurdo Station have not changed. The natioretplilpped

to protect its interests and maintain leadership in these regions and has fallen behind other
Arctic nations, which have mobilized to expand their access toaeered regions. The
United States now has the opportunity to move forward and acquire the capability to fulfill
these needs....

2. Recommendation: The United States Congress should fund the construction of four
polar icebreakers of common design that would be owned and opegat by the United
States Coast Guard (USCG).

The current Department of Homeland Security (DHS) Mission Need Statement (DHS

2013) contemplates a combination of medi um

recommendation is for a single class of polar icakee with heavy icebreaking capability.
Proceeding with a single class means that only one design will be needed, which will
provide cost savings. The committee has found that the fourth heavy icebreaker could be
built for a lower cost than the lead shipapomedium icebreaker class....

The DHS Mission Need Statement contempl ated

of two classed three heavy and three medium icebreakers. Details appear in the High
Latitude Mission Analysis Report. The Mission Megtatement indicated that to fulfill its
statutory missions, USCG required three heavy and three medium icebreakers; each vessel

y
y
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would have a single crew and would homeport
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indicated that four heavy icebreakers willeh¢he statutory mission needs gap identified
by DHS for the lowest cost. Three of the ships would allow continuous presence in the
Arctic, and one would service the Antarctic.

As noted in the High Latitude Reporay, USCGO6s emp
from home port (DAFHP) for a single crew. Three heavy icebreakers in the Arctic provide

555 DAFHP, sufficient for continuous presence. In addition, the medium icebreaker USCG

Cutter Healyds design service kqufed USC&GNs t hrough 2
could consider operating three ships with four crews, which would provide 740 DAFHP.

The use of multiple crews in the Arctic could require fewer ships while providing a

comparable number of DAFHP. For example, two ships (instead of the regulacth

three) operating in the Arctic with multiple crews could provide a similar number of annual

operating days at a lower cost, but such an arrangement may not permit simultaneous

operations in both polar regions and may not provide adequate redundarapability.

More important, an arrangement under which fewer boats are operated more often would

require more major maintenance during shorter time in port, often at increasing cost. In

addition, if further military presence is desired in the Arctic, BS€buld consider ice

strengthening the ninth national security cutter.

One heavy icebreaker servicing the Antarctic provides for the McMurdo breakout and
international treaty verification. The availability of the vessel could be extended by
homeporting irthe Southern Hemisphere. If the single vessel dedicated to the Antarctic is
rendered inoperable, USCG could redirect an icebreaker from the Arctic, or it could rely
on support from other nations. The committee considers both options to be viable and
beliewes it difficult to justify a standby (fifth) vessel for the Antarctic mission when the
total acquisition and lifetimeperating costs of a single icebreaker are projected to exceed
$1.6 billion. Once the four nevcebreakers are operational, USCG can neally be
expected to plan for more distant titerizons. USCG could assess the performance of
the early ships once they are operational detérmine whether additional capacity is
needed.

USCG is the only agency of the U.S. government thsitisiltaneously a militargervice,

a law enforcement agency, a marine safety and rescue agency, and an environmental
protection agency. All of these roles are required in the mission need statement for a polar
icebreaker. USCG, in contrast to a civilianmgmany, has the authorities, mandates, and
competencies to conduct the missions contemplated for the polar icebreakers. Having one
agencywith a multimission capability performing the range of services needed would be
more efficientthan potentially dupliding effort by splitting polar icebreaker operations
among other agencies.

The requirement for national presence is best accomplished with a military vessel. In
additon USCG i s fully interoperable with the U.S. Nav

TreatyOr gani zati on partners. USCG is already mandat e
and polaiicebreakers. Continuing to focus this expertise in one agenegins the logical
approach....

Government ownership of new polar icebreakers would be less duatlyite use déase

financing (see Appendix C). The government has a lower borrowing cost than any U.S.

based leasing firm or lessor. In addition, the lessor would use kigkeequity (on which

it would expect to make a profit) to cover a portionefthl ease financing. The comn
analysis shows that direct purchase by the government would cost, at a minimum, 19

percent lesshan leasing on a net present value basis (after tax). There is also the risk of

the lessor goindpankrupt and compromisindi¢ availability of the polar icebreaker to

USCG. For its analysis, the committee not only relied on its extensive experience with

leveraged lease financing but also reviewed available Government Accountability Office

reports and Office of Management anddBet rules, examined commercial leasing
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economics and current interest rates, and validated its analysis by consulting an outside
expert on the issue....

Chartering (an operating lease) is not a viable option.... The availability of polar icebreakers
on the open market is extremely limited. (The committee is aware of the sale of only one

heavy icebreaker since 2010.) U.S. experience with chartering a polar icebreaker for the
McMurdo resupply mission has been problematic on two prior charter attemptsri@barte

is workable only if the need is short term and mission specific. The committee notes that
chartering may preclude USCG from performing its multiple missions....

In the committeeds judgment, an enlarged icebreal
USCG to strengthen its icebreaking program and mission. Although the number of billets
that require an expert is small compared with the overall number of billets assigned to these
icebreakers, more people performing this mission will increase the poapefienced
candidates. This will provide personnel assignment officers with a larger pool of candidates
when the more senior positions aboard icebreakers are designated, which will make
icebreaking more attractive as a career path and increase the muelatif icebreaking
expertise within USCG. Importantly, the commonality of design of the four recommended
heavy icebreakers will reduce operating and maintenance costs over the service life of these
vessels through efficiencies in supporting and crewlregnt Having vessels of common
design will likely improve continuity of service, build icebreaking competency, improve
operational effectiveness, and be more -effitient....

3. Recommendation: USCG should follow an acquisition strategy that includes hdk
buy contracting with a fixed price incentive fee contract and take other measures to
ensure best value for investment of public funds.

Icebreaker design and construction costs can be clearly defined, and a fixed price incentive
fee construction contraig the most reliable mechanism for controlling costs for a program

of this complexity. This technique is widely used by the U.S. Navy. To help ensure best
long-term value, the criteria for evaluating shipyard proposals should incorporate explicitly
definal lifecycle cost metrics....

A block buy authority for this program will need to contain specific language for economic
order quantity purchases for materials, advanced design, and construction activities. A
block buy contracting programwith economic orde quantity purchases enables series
construction, motivates competitive bidding, and allows for volume purchase and for the
timely acquisition of material with long lead times. It would enable continuous production,
give the program the maximum benefitrfréhe learning curve, and thus reduce labor hours
on subsequent vessels.

The acquisition strategy would incorporate (a) technology transfer from icebreaker

designers and builders with recent experience, including international expertise in design,

constrution, and equipment manufacture; (b) a design that maximizes use of commercial

off-the-shelf (COTS) equipment, applies Polar Codes and international standards, and only

applies military specifications (MHSPEC) to the armament, aviation, communications,

and navigation equi pment ; (c) reduction of any AfAb
sourcing of the most

suitable and reliable machinery available on the market; and (d) a program schedule that
allows for completion of design and planning before the stAitonstruction. These
strategies will allow for optimization of design, reduce construction costs, and enhance
reliability and maintainability....

4. Finding: In developing its independent concept designs and cost estimates, the
committee determined tha the costs estimated by USCG for the heavy icebreaker are
reasonable. However, the committee believes that the costs of medium icebreakers
identified in the High Latitude Mission Analysis Report are significantly
underestimated.
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The committee estimatesetirough ordepf-magnitude (ROM) cost of the first heavy

icebreaker to be $983 million. (See Appendix D, Tablé.pOf these alin costs, 75 to 80

percent are shipyard design and construction costs; the remaining 20 to 25 percent cover
governmerincurred costs such as governméduatnished equipment and government

incurred program expenses. If advantage is taken of learning and quantity discounts

available through the recommended block buy contracting acquisition strategy, the average

cost per heavy icebaker is approximately $791 million, on the basis of the acquisition of

four ships. The committeeds anal ysi s of the shi
components (staekp length) suggests an overall length of 132 meters (433 feet) and a

beam of 27 mets (89 feet). This is consistent with USCG concepts for the vessel.

Costs <can be significantly reduced by foll owing
Reduction of MIL-SPEC requirements can lower costs by up to $100 million per ship with

no loss of missioncapability.... The other recommended acquisition, design, and

construction strategies will control possible cost overruns and provide significant savings

in overall life-cycle costs for the program.

Although USCG has not yet developed the operational mempeints document for a
medium polar icebreaker, the committee was able to apply the known principal
characteristics dhe USCG Cutter Healy to estimate the scope of work and cost of a similar
medium icebreakeiThe committee estimates that a fiedtclass medium icebreaker will
cost approximately $78nillion. The fourth ship of the heavy icebreaker series is
estimated to cost $692 milliomesigning a mediuralass polar icebreaker in a second
shipyard would incur the estimatedgineering, design, andgpining costs of $126 million

and would forgo learning from the firiiree ships; the learning curve would be restarted
with the first medium design. Costs of builditige fourth heavy icebreaker would be less
than the costs of designing and building astfof-class medium icebreaker . In
developing its ROM cost estimate, t@mmittee agreed on a common notional design and
basic assumptions. Two committee members then independently developed cost
estimating modelswhich were validated internally byther committee members. These
analyses were then useddstablishthecomi t t eeds pri mary cost esti mate.

5. Finding: Operating costs of new polar icebreakers are expected to be lower than
those ofthe vessels they replace.

The committee expects thpearating costs for the new heavy polar icebreakers to be lower
thant hose of USCG6és Pol ar Star. Whil e USCGo6s previ
costs of newcutters are significantly higher than those of the vessels they replace, the
committee does ndielieve this historical experience applies in this case. There is good
reason to believe thaperating costs for new ships using commercially available modern
technology will be lowethan costs for existing ships.The more efficient hull forms and
modernengines will reduce fuel consumption, and a wesigned automation plant will
require fewer operation and maintenance personnel, which will allow manning to be
reduced or freed up for alternative tasks. The use of COTS technology and the
minimization of MIL-SPEC, as recommended, will also reduce {@rgn maintenance
costs, since use of customized equipment to meetSREC requirements can reduce
reliability and increase costs. A new vessel, especially over the first 10 years, typically has
significantly reduced major repair and overhaul costs, particularly duringaici periods,
compared with existing icebreakdrsuch as the Polar S&that are near or at the end of
their service life.... The Polar Star has many-agated issues that require @ be
extensively repaired at an annual -gdigcking. These issues will be avoided in the early
years of a new ship. However, the committee recognizes that new ship operating costs can
be higher than those of older ships if the new ship has more complexffotd more
capabilities. Therefore, any direct comparisons of operating costs of newer versus older
ships would need to take into account the benefits of the additional capabilities provided
by the newer ship.
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USCG will have an opportunity to evaluaketmanning levels of the icebreaker in light of
the benefits of modern technology to identify reductions that can be made in operating
costs....

6. Recommendation: USCG should ensure that the common polar icebreaker design
is scienceready and that one ofthe ships has full science capability.

Al | four proposed shi psr ewnoduyl,dd bweh idcehs-iwginleld baes nfiosrcei
effective when one of the four shipsnost likely the fourth is made fully science

capable. Including science readiness in the compolar icebreaker design is the most

costef fective way of fulfilling both the USCGO6s pol
research polar icebreaker needs.... The incremental costs of a geietigelesign for each

of the four ships ($10 milliorot$20 million per ship) and of full science capability for one

of the ships at the initial build (an additional $20 million to $30 million) are less than the

independent design and build cost of a dedicated research medium icebreaker.... In

briefings at is first meeting, the committee learned that the National Science Foundation

and other agencies do not have budgets to suppetinidlheavy icebreaker access or the

incremental cost of design, even though their science programs may require this gapabilit

Given the small incremental cost, the committee believes that the science capability cited

above should be included in the acquisition costs.

Scienceready design includes critical elements that cannot be retrofittegifestively

into an existing sip and that should be incorporated in the initial design and build. Among
these elements are structural supports, appropriate interior and exterior spaces, flexible
accommodation spaces that can embark up to 50 science personnel, a hull design that
accommaates multiple transducers and minimizes bubble sweep while optimizing
icebreaking capability, machinery arrangements and noise dampening to mitigate
interference with sonar transducers, and weight and stability latitudes to allow installation
of scientific equipment. Such a design will enable any of the ships to be retrofitted for full
science capability in the future, if necessary....

Within the time frame of the recommended build sequence, the United States will require
a sciencecapable polar icebreakty replace the science capabilities of the Healy upon her
retirement. To fulfill this need, one of the heavy polar icebreakers would be procured at the
initial build with full science capability; the ability to fulfill other USCG missions would

be retaind. The ship would be outfitted with oceanographic overboarding equipment and
instrumentation and facilities comparable with those of modern oceanographic research
vessels. Some basic scientific capability, such as hydrographic mapping sonar, should be
acqured at the time of the build of each ship so that environmental data that are essential
in fulfiling USCG polar missions can be collected.

7. Finding: The nation is at risk of losing its heavy polar icebreaking capability
experiencing a critical capacitygapd as the Polar Star approaches the end of its
extended service life, currently estimated at 3 to 7 years.

The Polar Star, built in 1976, is well past itsy3far design life. Its reliability will continue

to decline, and its maintenance costs will caundi to escalate. Although the ship went

through an extensive lifextending refit in 20112 0 1 2 , the Pol ar Starbés usef
estimated to end between 2020 and 2024. As USCG has recognized, the evaluation of

alternative arrangements to secure polar eaking capacity is important, given the

growing risks of the Polar Star losing its capability to fulfill its mission....

8. Recommendation: USCG should keep the Polar Star operational by implementing
an enhanced maintenance program (EMP) until at least twaew polar icebreakers
are commissioned.

Even if the committeeds notional schedul e f
polar icebreaker would not be ready until J
could be designed with plann®dnd targetedl upgrades that allow the Polar Star to
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operate every year for its Antarctic mission. The necessary repairs could be performed in
conjunction with t heocking scpedute within exiseng annugle ar |y dr vy
expenditures, estimated to average $8ioni In particular, the EMP would require

i mprovements i n t he shipés operating systems, S
propulsions y st e ms , and controllable pitch propellers.
EMP coul d be accompl iagelamndal repairt eRpenditurdsSE Bd s av e

Polar Star, which currently range between $2 million and $9 mitfion.
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July 2011l priolvead@@asgr &eaard st@dmdiysoinondheaobast
pabiliti eisn fioiag otpedeat ( id.mee. ,s tpuodlyar )c asermbehsL.y Kk n o\
gh Latituded8tedyJuly 2010 on its cover. The |
Il owi ng:

[The study] concludes that future capdbiland capacity gaps will significantly impact

four [Coast Guard] mission areas in the Arctic: Defense Readiness, Ice Operations, Marine
Environmental Protection, and Ports, Waterways, and Coastal Security. These mission
areas address the protection oportant national interests in a geographic area where other
nations are actively pursuing their own national goals....

The common and dominant contributor to these significant mission impacts is the gap in
polar icebreaking capability. The increasingobsslc ence of t he Coast Guardoés
fleet will further exacerbate mission performance gaps in the coming years....

The gap in polar icebreaking capacity has resulted in a lacksafaatime for crews and

senior personnel and a corresponding gap imitrgq and leadership. In addition to
providing multimission capability and intrinsic mobility, a helicoptapable surface unit

would eliminate the need for acquiring an expensive shased infrastructure that may

only be needed on a seasonal or ocredibasis. The most capable surface unit would be

a polar icebreaker. Polar icebreakers can transit safely in a variety of ice conditions and
have the endurance to operate far from |l ogistics |
have conducted a widange of planned and unscheduled Coast Guard missions in the past.
Polar icebreakers possess the ability to carry large numbers of passengers, cargo, boats,
and helicopters. Polar icebreakers also have substantial command, control, and
communications capdlities. The flexibility and mobility of polar icebreakers would assist

the Coast Guard in closing future mission performance gaps effectively....

Existing capability and capacity gaps are expected to significantly impact future Coast

Guard performance itwo Antarctic mission areas: Defense Readiness and Ice Operations.

Future gaps may involve an inability to carry out probable and easily projected mission

requirements, such as the McMurdo resupply, or readiness to respondpcettistable

events. Byleir nature, contingencies requiring the use of military capabilities often occur

quickly. As is the case in the Arctic, the deteri
is the primary driver for this significant mission impact. This will furthedevi mission

performance gaps in the coming years. The recently issued Naval Operations Concept 2010

requires a surface presence in both the Arctic and Antarctic. This further exacerbates the

capability gap left by the deterioration of the icebreaker fleet.

66 National Academies of Sciences, Engineering, and MediBiivision on Earth and LifStudies and Transportation
ResearchBoarlAc qui si ti on and Operation of P o |, better Repostbmthe a k e r s : Ful
cover letter dated July 11, 2017, pp2@.
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The significant deterioration of the Coast Guard icebreaker fleet and the emerging mission
demands to meet future functional requirements in the high latitude regions dictate that the
Coast Guard acquire material solutions to close the capability. gaps.

To meet the Coast Guard mission functional requirement, the Coast Guard icebreaking
fleet must be capable of supporting the following missions:

1 Arctic North Patrol. Continuous multimission icebreaker presence in the Arctic.
1 Arctic West Science Spiing and summer science support in the Arctic.

1 Antarctic, McMurdo Station resupply. Planned deployment for bredak, supply
ship escort, and science support. This mission, conducted in the Antarctic summer,
also requires standby icebreaker support fokbpadn the event the primary vessel
cannot complete the mission.

1 Thule Air Base Resupply and Polar Region Freedom of Navigation Transits.

Provide vessel escort operations i n support 0 f
Operation Pacer Goose; then complety Freedom of Navigation exercises in the
region.

In addition, the joint Naval Operations Concept establishes the following mission
requirements:

1 Assured access and assertion of U.S. policy in the Polar Regiofifie current
demand for this mission regabs continuous icebreaker presence in both Polar
Regions.

Considering these missions, the analysis yields the following findings:

1 The Coast Guard requires three heavy and three medium icebreakers to fulfill
its statutory missions.These icebreakers anecessary to (1) satisfy Arctic winter
and transition season demands and (2) provide sufficient capacity to also execute
summer missions. Singlerewed icebreakers have sufficient capacity for all current
and expected statutory missions. Multiple crewingvmles no advantage because the
number of icebreakers required is driven by winter and shoulder season requirements.
Future use of multiple or augmented crews could provide additional capacity needed
to absorb mission growth.

1 The Coast Guard requires sk heavy and four medium icebreakers to fulfill its
statutory missions and maintain the continuous presence requirements of the
Naval Operations Concept.Consistent with current practice, these icebreakers are
singlecrewed and homeported in Seattle Wasting

1  Applying crewing and home porting alternatives reduces the overall requirement
to four heavy and two medium icebreakers.This assessment of nowmaterial
solutions shows that the reduced number of icebreakers can be achieved by having all
vessels opate with multiple crews and two of the heavy icebreakers homeporting in
the Southern Hemisphere.

Leasing was also considered as a nonmaterial solution. While there is no dispute that the

Coast Guardds pol ar i cebr e athedecisibiteaedquirei s i n need o
this capability through purchase of new vessels, reconstruction of existing ships, or

commercial lease of suitable vessels must be resolved to provide the best value to the

taxpayer. The mulimission nature of the Coast Guard mapwvide opportunities to

conduct some subset of its missions with non govermowned vessels. However,

serious consideration must be given to the fact that the inherently governmental missions

of the Coast Guard must be performed using governmened ad operated vessels. An

interpretation of the national policy is needed to determine the resource level that best

supports the nationds interests.
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The existing icebreaker capacity, two inoperative heavy icebreakers and an operational
medium icebreaker,as not represent a viable capability to the federal government. The
time needed to augment this capability is on the order of 10 years. At that point, around
2020, the heavy icebreaking capability bridging strategy expires.

At a July 27,U.50112%,comeariicng ndrerests in the Arct |
At mosphere, Fi sheries, and Coast Guard subcommi:t
Transportation Committee, the following exchange

SENATOR OLYMPIA J. SNOWE: On the high latitude @y do you agree with and
thos® | would like to also hear from you, Admiral Titley, as well, on these requirements
in terms of Coast Guard vessels as | understand it, they want td hguess, it was a
three medium ice breakers. Am in correct in sayig2fhree medium ice breakers.

ADMIRAL ROBERT PAPP, COMMANDANT OF THE COAST GUARD: | agree with

the mission analysis and as you look at the requirements for the things that we might do up

ther e, if it is in the natqurenmedtfrthree heavye st |, it
ice breakers and three medium ice breakers and then if you want a persistent presence up

there, it would requi@ and also doing things such as breaking out (inaudible) and other
responsibilities, then it would take up to a maximsisnheavy and four medium.

SNOWE: Right. Do you agree with that?

PAPP: I f we were to be charged with carrying
Those are the numbers that you would need to do it.

SNOWE: Admiral Titley, how would you respond tiee high latitude study and has the
Navy conducted its own assessment of its capability?

REAR ADMIRAL DAVID TITLEY, OCEANORGRAPHER AND NAVIGATOR OF

THE NAVY: Ma 6 a m, we are in the process right

capabilities based assessmiait will be out in the summer of this year.

We are getting ready to finish tidathe Coast Guard has been a key component of the
Navybés task force on climate change, l'iteral
Operations set this up, that morning, veellihe Coast Guard invited as a member of our

executive steering committee.

So we have been working very closely with the Coast Guard, with the Department of
Homeland Security, and | think Admiral Pappgaid it best as far as the specific comments
on the hgh latitude study but we have been working very closely with the Coast Buard.
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The Coast Guard does not have the necessary budgetary control over its [polar] icebreakers,
nor does it have a sufficient number of icebreakers to accomplish its missions in the Polar
Regions. Currently, the Coast Guard has only one operational [podéreaker [i.e.,

Healy], making it necessary for the United States to contract with foreign nations to
perform scientific, logistical, and supply activities. Without the necessary budgetary
control and a sufficient number of icebreaking assets, the Gagst will not have the
capability to perform all of its missions, will lose critical icebreaking expertise, and may

67 United States Coast Guard High Latitude Region Mission Analysist@ag Summaryuly 2010, pp. 103, 15.
68 Source: Transcript of hearing.
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be beholden to foreign nations to perform its statutory missions. The Coast Guard should

improve its strategic approach to ensure thatd the longerm icebreaker capabilities

needed to support Coast Guard missions and other national interests in the Arctic and

Antarctic regions?

Regarding current polar icebreaking csapaabeisl i ti es
the 1ol ow
The Coast Guardds icebreaking refletablees are unlik
below] outlines the missions that Coast Guard is unable to meet in the Arctic with its
current icebreaking resources.
Arctic Missions Not Being Met
RequestingAgency Missions Not Being Met
United States Coast Guard 0 Fisheries enforcement in Berigga
to prevent foreign fishing in U.S.
waters and overfishing
0 Capability to conduct searemnd
rescue in Beaufort Sea foruise line
and natural resour@xploration ships
0 Future missions not anipated to
be met: 2010 ArctidVinter Science
Deployment
NASA Winter access to the Arctic to conduct
oceanography and study Arctic
currents and how they relate to
regional ice cover, climate, and
biology
NOAA and NSF Winter research
Department of Defense Assured access to idmpacted waters
through a persistent icebreaker
presence in the Arctic and Antarcfic
The rempdratt esl ¢sde foll owi ng:
Should the Coast Guard not obtain funding for new icebreakersajor service life
extensions for its existing icebreakers with sufficient {#a, the United States will have
no heavy icebreaking capability beyond 2020 and no polar icebreaking capability of any
kind by 2029. Without the continued use of icebreskéhe United States will lose its
ability to maintain a presence in the Polar Regio
ice operations will continue to diminish, and missions will continue to go ufimet.
69 Department of Homeland Security, Office of Inspector Gengrdlbe Coast Guarddés Polar Il cebreal

Upgrade, and Acquisition Program®1G-11-31, January 2011, p. 1 (Exese Summary). Report accessed September
21, 2011, abttps://www.oig.dhs.goassetWigmt/OIG_1131_Janll.pdf

70 Department of Homeland Security, Office of Inspector Gen&ha,Ca s t

Guardbés Pol ar

Upgrade, and Acquisition Progran®1G-11-31, January 2011, 9.

71 Department of Homeland Security, Office of Inspector Gen&éral,e Coast Guardoés Pol ar
Upgrade, and Acquisition Progragn®1G-11-31, January 2011, AO.
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Regarding cu
f

rent pelsaf oir c ¢ldrréta kcimnngi gscséi poanbsi,| itth e
states the I

r
ol Il owi ng:

The Coast Guard needs additional icebreakers to accomplish its missions in the Antarctic.

The Coast Guard has performed the McMurdo Station resupply in Antarctica for decades,

but withi ncreasing difficulty in receduty year s. The
icebreakergi.e., Polar StarandPolar Sed are at the end of their service lives, and have

become less reliable and increasingly costly to keep in setvice

In recent years, thedast Guard has found that ice conditions in the Antarctic have become
more challenging for the resupply of McMurdo Station. The extreme ice conditions have
necessitated the use of foreign vessels to perform the McMurdoibreak

As ice conditions contire to change around the Antarctic, two icebreakers are needed for
the McMurdo breakn and resupply mission. Typically, one icebreaker performs the-break

in and the other remains on standby. Should the first ship become stuck in the ice or should
the ice le too thick for one icebreaker to complete the mission, the Coast Guard deploys
the ship on standby. Since the Polar Sea and Polar Star are not currently in service, the
Coast Guard has no icebreakers capable of performing this migEientable below]
outlines the missions that will not be met without operational helany icebreakers.

Arctic Missions Not Being Met
Requesting Agency Missions Not Being Met

NSF Missions not anticipated to be met: 262011
Operation Deep FreeieMcMurdo Station
Resupply

Department of State Additional inspections of foreign facilities in
Antarctica to enforce the Antarctic Treaty and
ensure facilities® envir

The 1sepcoorntcl usi on and recommendations were as fo
Conclusion

With an agingleet of three icebreakers, one operational and two beyond their intended 30
year service life, the Coast Guard is at a critical crossroads in its Polar Icebreaker
Maintenance, Upgrade, and Acquisition Program. It must clarify its mission requirements,
andif the current mission requirements remain, the Coast Guard must determine the best
method for meeting these requirements in the short and long term.

Recommendations

We recommend that the Assistant Commandant for Marine Safety, Security, and
Stewardship:

Recommendation #1:Request budgetary authority for the operation, maintenance, and
upgrade of its icebreakers.

Recommendation #21n coordination with the Department of Homeland Security, request
clarification from Congress to determine whether Arctic miss should be performed by
Coast Guard assets or contracted vessels.

72 Department of Homeland Security, Office of Inspector Gengrdlbe Coast Guarddés Polar Il cebreal
Upgrade, and Acquisition Program®1G-11-31, January 2011p10-11.
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Recommendation #31n coordination with the Department of Homeland Security, request
clarification from Congress to determine whether Antarctic missions should be performed
by Coast Guat assets or contracted vessels.

Recommendation #4:Conduct the necessary analysis to determine whether the Coast
Guard should replace or perform serviife extensions on its two existing heagyty
icebreaking ships.

Recommendation #5:Request appropri@ins necessary to meet mission requirements in
the Arctic and Antarcti¢?

The report states that

The Coast Guard concurred with all five of the recommendations and is initiating corrective
actions. We consider the recommendations open and unresolvedCodst Guard
provided information on some of its ongoing projects that will address the program needs
identified in the report

| YuYw4 628w UEUDEwll Ul EUET w" O00OPUUDOOW:

A May 2010 report from the U.S. ArctictiRes®arch
for Arctic r2e0skQaatcend ftolre 2f0®DI9I owi ng:

To have an effective Arctic research program, the United States must invest in human

capital, research platforms, and infrastructure, including new polar class icebreakers, and

sustained seajraland, spae, and social observing systemslhe Commission urges the

President and Congress to commit to®replacing the

| YYAw- EUDPOOEOw1l Ul EUET w" OUOCEPOwW1l xOUU
A2007 National ResealPoha€bldeakér § NRE&)ar E€Epanging
Assessment ,asfseds®d Neéeds and future n€eds for Ci

The study was required by report | anguage accomg
(H. R. /P436-334Bhe study was completed in 2006 and

73 Department of Homeland Security, @ffi of Inspector Generdl,h e Coast Guarddés Polar Il cebreal
Upgrade, and Acquisition Progran®1G-11-31, January 2011, p21
74 Department of Homeland Security, Office of Inspector Genérdlbe Coast Guardés Polar I cebreal

Upgrade, and Acquisition Progran®©1G-11-31, January 2011, p31

75 U.S. Arctic Research CommissidReport on Goals and Olgeives for Arctic Research 20@010, May 2010p. 4.
Accessed online December 5, 2011ht#ps://storage.googleapis.cargticgovstaticpublicationsgoals/
usarc_goals_200%0.pdf

76 National Research Counciplar Icebreakers in a Changing World, An Assessment of U.S. Ni&aslsington,
2007, 122 pp.

TH.R. 4567P.L. 108334 0f October 18, 2004. The related Senate bill #a8537 The Senate report & 2537
(S.Rept. 1082800f June 17, 2004tated the following:

The Committee expects the Commandant to enter into an arrangement with the National Academy
of Sciences to conduct a comprehensive safdije role of Coast Guard icebreakers in supporting
United States operations in the Antarctic and the Arctic. The study should include different
scenarios for continuing those operations including service life extension or replacement of existing
Coast Gard icebreakers and alternative methods that do not use Coast Guard icebreakers. The
study should also address changes in the roles and missions of Coast Guard icebreakers in support
of future marine operations in the Arctic that may develop due to emv@otal change, including

the amount and kind of icebreaking support that may be required in the future to support marine
operations in the Northern Sea Route and the Northwest Passage; the suitability of the Polar Class
icebreakers for these new roles; apgropriate changes in existing laws governing Coast Guard
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sources refer to trheeDdteu d edea st htemeic adrdddomisNiRICn s
recommendati ons:

Based on the current and future needs for icebreaking capabilities, the [study] committee

concludes that the nation continues to require a polar icebreaking fleet that includes a

minimum o f three mul ti mi ssion ships [1i ke t he
icebreakers] and one singteission [research] ship [like Palmer]. The committee finds that

although the demand for icebreaking capability is predicted to increase, a fleet of three
multimission and one singmi ssi on i cebreakers can meet t he
icebreaking needs through the application of the latest technology, creative crewing

models, wise management of ice conditions, and more efficient use of the icebreaker flee

and other assets. The nation should immediately begin to program, design, and construct

two new polar icebreakers to replace the POLAR STAR and POLAR SEA.

Building only one new polar icebreaker is insufficient for several reasons. First, a single
ship caanot be in more than one location at a time. No matter how technologically advanced
or efficiently operated, a single polar icebreaker can operate in the polar regions for only a
portion of any year. An icebreaker requires regular maintenance and teshpigait from
shipyards and industrial facilities, must reprovision regularly, and has to effect periodic
crew changeouts. A single icebreaker, therefore, could not meet any reasonable standard
of active and influential presence and reliableyéitacces throughout the polar regions.

A second consideration is the potential risk of failure in the harsh conditions of polar
operations. Despite their intrinsic robustness, damage and system failure are always a risk
and the U.S. fleet must have enough deptprbvide backup assistance. Having only a
single icebreaker would necessarily require the ship to accept a more conservative
operating profile, avoiding more challenging ice conditions because reliable assistance
would not be available. A second capahiebireaker, either operating elsewhere or in
homeport, would provide ensured backup assistance and allow for more robust operations
by the other ship.

From a strategic, longe¢erm perspective, two new Polar class icebreakers will far better
position the naon for the increasing challenges emerging in both polar regions. A second
new ship would allow the U.S. Coast Guard to reestablish an active patrol presence in U.S.
waters north of Alaska to meet statutory responsibilities that will inevitably deriwe fro
increased human activity, economic development, and environmental change. It would
allow response to emergencies such as seardiescue cases, pollution incidents, and
assistance to ships threatened with grounding or damage by ice. Moreover, ans¥eond
ship will leverage the possibilities for simultaneous operations in widely disparate
geographic areas (e.g., concurrent operations in the Arctic and Antarctic), provide more
flexibility for conducting Antarctic logistics (as either the primary or teeosmidary ship

for the McMurdo brealn), allow safer multipleship operations in the most demanding

ice conditions, and increase opportunities for international expeditions. Finallyfeontip
decision to build two new polar icebreakers will allow ecosrin the design and
construction process and provide a predictable cost reduction for the second ship

The [study] committee finds that both operations and maintenance of the polar icebreaker
fleet have been underfunded for many years, and the citipatuf the natioés icebreaking

icebreaking operations and the potential for new operating regimes. The study should be submitted
to the Committee no later than September 30, 2005.

The conference report dhR. 4567(H.Rept. 108774 of October 9, 20043tated the following:

As discussed in the Senate report and the CoamtdGwthorization bill for fiscal year 2005, the
conferees require the National Academy of Sciences to study the role of Coast Guard icebreakers.

The earlier House report ¢hR. 4567(H.Rept. 108541 0f June 15, 2004) contained language directing a similar
report from the Coast Guard rather than the National Academies. (See the passage in trepblouseler the header
ilcebreaking. 0)
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fleet have diminished substantially. Deferred kiegn maintenance and failure to execute

a plan for replacement or refurbishment of the né&idoebreaking ships have placed
national interests in the polar regions akriThe nation needs the capability to operate in
both polar regions reliably and at will. Specifically, the committee recommends the
following:

1 The United States should continue to project an active and influential presence in the
Arctic to support itsinterests. This requires U.S. government polar icebreaking
capability to ensure yeaound access throughout the region.

1 The United States should continue to project an active and influential presence in the
Antarctic to support its interests. The natishould reliably control sufficient
icebreaking capability to break a channel into and ensure the maritime resupply of
McMurdo Station.

1 The United States should maintain leadership in polar research. This requires
icebreaking capability to provide accésghe deep Arctic and the io®vered waters
of the Antarctic.

1 National interests in the polar regions require that the United States immediately
program, budget, design, and construct two new polar icebreakers to be operated by
the U.S. Coast Guard.

1 To provide continuity of U.S. icebreaking capabilities, the POLAR SEA should remain
mission capable and the POLAR STAR should remain available for reactivation until
the new polar icebreakers enter service.

1 The U.S. Coast Guard should be provided sigffit operations and maintenance
budget to support an increased, regular, and influential presence in the Arctic. Other
agencies should reimburse incremental costs associated with directed mission tasking.

1 Polar icebreakers are essential instruments & Wational policy in the changing
polar regions. To ensure adequate national icebreaking capability into the future, a
Presidential Decision Directive should be issued to clearly align agency
responsibilities and budgetary authoritiés.

The Coast Guard igéeacecedl IOPhEOPRECLthapoirt, and that

Guafiéd working closely with interagency partners
pol ar policy that identifitehse bArraccad cU.ash.d iAmtterredt
ensure adequate maritime presence to further t he
u. S. nati onal interests in these regions shoul

Guard] capabirkiety eanile e@eastssGatned ahidofiol | owi ng
those broad U.S. interests and priorities are i
icebreaking fleet should B2 maintained in an ope

78 National Research CouncRplar Icebreakers in a Changing World, An Assessment of U.S. N&adkington,
2007, pp. 2.

7 Coast Guard point paper provided to CRS on February 12, 2008, and dated with the sgmevittitey answers to
guestions from CRS concerning polar icebreaker modernization.
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AppendixC. / 2" WO WO EDOI

This appendi x presents addition&lSCbhaclkgrawmnd i nf
2U00EUVawlOi wruUOoE®RDI WHELHIIWRHEODUUDOOU
TabC-Ekshows requested andP®C op rdarg rdahmef wWGmdisnt g Guaarr dt

budget s@ibmimesicoand PECi pmniomftahnh eEXad0OnL ssi on t hr ouc
FY2@ ubmi.ssi on

Table C-1.Funding for Acquisition of New Polar Icebreaker Under FY2013  -FY2020
Budget Submissions

(millions of theryear dollars)

FY FY FY FY FY FY FY FY FY FY FY FY 5-year

Budget 13 14 15 16 17 18 19 20 21 22 23 24 total
FY13 8 120 380 270 82 860
FY14 2 8 100 20 100 230
FY15 6 4 100 20 100 230
FY16 4 10 2 100 50 166
FY17 150 O 50 150 430 780
FY18 19 50 150 430 300 949
FY19 750 125 385 345 200 1,805
FY20 35 nla nla nla n/a n/a

Source: Table prepared by CRS based on Co@stard FY2013-Y2@0 budget submissions.

Notes: For each line in the table, the first figure shown (e.g., $8 million in the case of the FY2013 budget) is the
amount of funding that was requested for that fiscal yAatual funding figures for FY20EX 20D are different.

eductionvegypaprdogndmmgdf dbr a new p-ol ar icebr
budget suTbamhiCappe@ar shobwnhawe been rel ated
n in the annual GAuaquii,nigddrmesvterlusc tiino nt,h ea nQlc
&hajcsc Buntt hose budget subanbiCsesi Pmi ahatoi s
ase ofs tSheetledmbienyi slt,r @v0aledn, t Eisddritdaisende ¢ t ,
undiArCkdcevahs iwmprehaot ciendc rleeavseelds firno nt htot
uUabthmi s ciwdbmuded klee, essentially, an unfunde
r
r
t
d

O S DT QAN
- c O

i 28, 2015, hearing on Coast Guard r es

e, Fi sheries, odnd h@o &S=tn a®Gla rCh minely €« @ mmiSt

ation CommittteRk€nmomammndaht Patul t ek GCoast
t hat

by reactivatingPolar Star, we have purchased up to 10 years of decision space to
recapitalize our icéreaking flet. Two of those years have expired. And while I'm
exploring several options to reconstitute our ndiidteet of icebreakers, | will need
topline relief[i.e., an increasejn my acquisition budget to make this requirement a
reality 8

~ 4> T~ — = T
® T T CST30<T
nw o 3

~Sop@c
—“VWVSO®TOO0 RS

80 Prior to FY2019, the PC&I account was called the Acquisition, Construction, and Improvements (AC&I) account.
81 Source: Transcript of hearing.
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Table C-2.Funding in Procurement, Construction, and Improvements (  PC&l)
Account in FY2013 -FY2020 Budgets

(millions of dollars, rounded to nearest tenth)

Budget  FY13 FY14 FY15 FY16 FY17 FY18 FY19 FY20 FY21 FY22 FY23 FY24 Avg.

FY13 1,217.3 1,4295 1,6199 1,643.8 1,722.0 1,526.5
FY14 951.1 1,195.7 901.0 1,024.8 1,030.3 1,020.6
FY15 1,084.2 1,103.0 1,1289 1,180.4 1,228.7 1,145.0
FY16 1,017.3 1,125.3 1,255.7 1,201.0 1,294.6 1,178.8
FY17 1,136.8 1,259.6 1,339.9 1,560.5 1,840.8 1,427.5
FY18 1,203.7 1,360.9 1,602.7 1,810.6 1,687.5 1,533.1
FY19 1,886.8 1,473.0 1,679.8 1,555.5 1,698.5 1,658.8
FY20 1,234.7 n/a n/a n/a n/a n/a

Source: Table prepared by CRS based GnastGuard FY2013-Y2@®0 budget submissionBrior to FY2019,
the PC&I account was called the Acquisition, Construction, and Improvements (AC&l) account.

For additional discussion Rrfodturee mesrmstue ©dn gthreu d t
| mpovemRr@iéscdoumppenedée BeDow are some additional
the budget submissions since the FY2013 submissi

%81 YhE QRrWUbD OO

ThAedmi ni sEk¥aPblluodhgeabmi ssi on initiated a new proj e
construction of a new polar icebreaker, and incl
acqui sitiomb@BMoeheughi pr (al most enough to fully
new polar icebreaker. (Any remaining needed func

perhaps al so Fiepdm®d -ywvetaercfwiwedroew of t he FY2013 b
submission.) The submission stated that DHS ant.i
shiwdi thin theophiexe. fiveg F¥E2A0E8) anfivitdokinng del i v
deca(dieye.20F23) .

%81 YKwWw2UEOPUUDOO

The Admi i Ftyr@&tlidomudget s ubyrdasrsifonndiedgs cfeadr tah en d
icebreaker fTab®BBaD Md % Ilrieochuqti on from the figure
s ub midsbsuitonst i | | stated that DHS anticipated awar
fiwi t hin theopexe. PaBy. F¥ar s

82.S. Department of Homeland Securiéynnual Performace Report, Fiscal Years 202013 p. CGAC&I-40
(PDF page 1,777 of 3,134).

83 Department of Homeland Security, United States Coast GEiahl Year 2014 Congressional Justificatign CG
AC&I-32 (PCF page 204 of 403).
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%81 Yk w2 UEOPUUDOO

The Admi i Ftyr®&tliSomudget s ubymiasrs ifounn dmanign tfaoirn ead nfei
icebreaker daab®B30 bmitl Idii@dn not state when a cons:
mi ght be awarded, creating ufcertainty about t he

%81 Yht w2UEOPUUDOO

The Admi i FtYyr®&tlibomudget submission, submitted 1t
reducegaeafri faanding for a new pol daab@®Béeabnr eaker fu
81% reduction from the figdaedidgadiheoFY20aBebwte
construction contract for the ship might be awar
of the® project

On September 1, 2015, the White House issued a f
by Presideaat Obgmahandi he Administration, in its
point over the past two years deferred acquisiti
this had been B8 Thhaen gneedw!|tyo aFnYn200u2nOc.e d ¢ o2n0s twausct i o n
a tywoar acceleration from the pr eviyoeuasrl yd eufneprurbal li
from the FY2018 date implied in the FY2013 and F
states t t the Mdmi ni pt amanti rougc thibdd coafl sawddi ti ona
beyond t one that the Obama Administration prc

h a
he
On January 13, 2016, tihientCeomddd Guarho lad naoru nicredu ¢
PSC pr,ogrod
| de

shipbui d

bhyo waodn e t mebeps ween t he @opaspeGuawvd and
rs ,andasthtag t Codsotg g@u argd maf bet t hesear clt

84 Department of Homeland Securitynited States Coast Gualiscal Year 2015, Congressional Justificatign CG
AC&I-42 (PDF page 196 of 474).

85 Department of Homeland Securitynited States Coast Guaiiscal Year 2016 CongressianJustification p. CG
AC&I-36 (PDF page 202 of 518).

8%The White Ho uPRresidentfDBama AnnoBrites &léw Investments to Enhance Safety and Security in the

Changing Arctic 6 September 1, 2015, ratpsehewsvsvieitdhouSeegpiitepresboffice/ 2, 2015, at
20150901 fact-sheetpresidertobamaannouncesiewinvestmentenhancesafetyand Regarding icebreakers, the

fact sheet states the following:

Accelerating the acquisition of new Coast Guard icebreakergfter World War Il, the United

States Coast Guard had seven icebreakers in it8 ffeat under the U.S. Navy and three under the
U.S. ast Guard. Today, the United States technically has three icebreakers indtaffleeider

the command of the U.S. Coast Guard. However, when age and reliability are taken into account,
the fleet is down to the equivalent of two fully functional icekeza and only one heaxduty

icebreaker. Russia, on the other hand, has forty icebreakers and another eleven planned or under
construction.

The growth of human activity in the Arctic region will require highly engaged stewardship to
maintain the open seagcessary for global commerce and scientific research, allow for search and
rescue activities, and provide for regional peace and stability. Accordingly, meeting these
challenges requires the United States to develop and maintain capacity foywehacess to

greater expanses within polar regions.

That is why the Administration will propose to accelerate acquisition of a replacement heavy
icebreaker to 2020 from 2022, begin planning for construction of additional icebreakers, and call on
Congress to wdrwith the Administration to provide sufficient resources to fund these critical
investments. These heavy icebreakers will ensure that the United States can meet our national
interests, protect and manage our natural resources, and strengthen ourdntdyissdite, local,

and tribal relationships.
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prog¥Tahne. i ndustry day was hel-dmoe Mae¢chny8, b20 we
the Coast WGutarryd a@afnfdi dinadl s we3 k2, swihtelduil mdlu g tory Mae
be submitted to the ®oast Guard by April 5, 201¢

%81 YA wW2UEOPUUDOO
The Coa&Gt pGowupowmded FY28&150u dgpérioicouergeuneesntdr faundi ng

new pol ar. iThebrfeaglere of $150 million included $
l ine of t he ACoguwsits iGuiao d, Constructi on, and | mpro
milliwa tmhedded in the personnel a¥#Bhenanagement
Coast GGUarrkdYR2 D 2 1y efairveCapi t al l nvesameaot aPl ah $T8E
mi |l | powmcium e mefnar faundewmgpol ar TabGkbak&8AL50As show
million requestddaef dr rBEY2 @iad owur ¢ merndegmieenshtddodi g

(not just projected for a future fiscal year) foc

%8| YhWw2@& OPUUD

The Coa®t pGwupowmded FY2018 budpgpebcuegmefadreilau i dl B n
new polar icebreaker and i nclyvedaers pee rtiocotda IF Yo2f0 15
FY2022. The Coast Guard states that

This request supports activities ¢complete and release a Request for Proposal (RFP) for
Detail Design and Construction in FY 2018. Specifically, this funding supports program
wide activities including open water and ice tank model testing; review of Industry Studies
contract deliverablesintegrated Program Office (IPO) and Ship Design Team (SDT)
support; logistics and integration development for government furnished information and
equipment; and additional modeling efforts to inform the evaluation and source selection
process for the Dail Design & Construction RFP....

mi
9 /

Currently, the Program is maturing the system specification, developing the RFP for Detail
Design & Construction, and completing required documentation to transition to the
i Obt ai nplanped farsealy FY 2018. Irulyy 2016, the Coast Guard established an
Integrated Program Office with the Navy to continue efforts to accelerate the construction
timeline and leverage the expertise and best practices from shipbuilding programs in both
services. Based on this collabdoat and lessons learned by the Navy, the Program was
able to significantly mature the acquisition approach with the incorporation of Industry
Studies to identify solutions to minimize cost, schedule, production and technology risks.
Industry Studies are fmising on leveraging industry perspectives, existing vessel designs,
and use of mature technology to inform the iterative development of the Heavy Polar
l cebreaker system specification. Future AObtaino
contract for DetaiDesign & Construction for the heavy polar icebreaRer.

87 AUSCG Polar Class Icebreaker Replacement Praggram acc e s s e d J atpsw/ewwfbohdihdexz9 16, at
opportunity&modeformé&id=a778c49349¢c443d2658666e19cc100&mhecore&tabmodetist& =.

8%8fHeavy Polar I cebreaker I ndustry Enrhtpa/gvevnscomil/ Acti vities, 0
ACQUISITION/icebreakethdustry_Day 031816.asp

89 Department of Homeland Securitynited States Coast Guaiiscal Year 2017 Congressional Justificatiqp.
CG-AC&I-28 and CGAC&I-47 (PDF page&70 and 189 of 407).

9 Department of Homeland Security, U.S. Coast Guaistal Year 2018 Congressional Justificatiamdated but
released May 2017, pAC&I-50and AC&I-51.
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%81 YUNwWw2UEOPUUDOO

The Coa®t pGowpowmded FY20175m dddgetn rienq wpeasotcaud edne n t
the PSCapdo gdea mt wde | of $1, 8¢=% ami Ipleir® m do Wwerr2 0tlh e

FY032T he reque®itl | i on for wéase & SlCatpag oghamge t o t he
budget that is notFYROHMUEidretdi fiinc £toiacn dGauauwmdent s
printed prior to the change. | ng trheogsuee setaerd ifeorr dc
FY2019 shows as $30 million rather than $750 mil
in the GpaBC€C&IGuacdount was correspfoingdimglogf $720
$1,886.8 miTdhCeZzn shown i n

%81 Yl Yw2UEOPUUDOO

The Coa®t pGwpowmded FY2020 budget requests $35 mil
PSC program, which i s etoWwgt2 & og ccvoevrerr met nthte pPrSoCg rpar
management costs.
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This appendi x presents addiottihen Llo a@its Gwsagidon of
Procure@emstructi onpPC&hd Kugoanements (

YI UYDI P
The Coast Guard hasPCt&d s taicfcioaaditt ladtialf luireame tg oo tf $ Fa. b2
billiodt paeprp rycrexairmat e average annual funding | eve
FY2015, and FY2016 buddgeatC-28wbonuilsds inmankse, ias dsihfadwnc
fund various Coast Guard acquisition projects, i
i mprovements to CoasCo&Gsar Guahdr pl a0t athdhe f onsy

Pat r ol QGRuQatterasn (eventual ®Irfateaof ORO @est syeracughl
million, procuringPCG&ccORGs pér apeoat A dnllion
year woul d$ 20e0a vrei lalbioount t o $400 PRiGlilUndedper year
progr ams.

SinceC@ad4?, Guamave Elidaen ags more regul arly what tF
infregeamyégrsn that exedbéutviamrg otutse aCafaud ltsliys u aornd p
and on a timely P@&G&acscomwonutl dt or ebgeu ifruendiende i n comi n
about $2 billion per year. Statements from Coast
someti mes put this figpmee wesahigh as about $2.5

4UDPOT wr BMUGEDOT w+1 YT OUWEUWE @@ UDPET wi OUL
%UOEDOT w+l Y1 OU

In assessing future funding | evels for executi ve
or predict that the figure inhasmbaegnyearpr avi b
years. While this method can be of analytical ar
Guard, which goes through periods with | ess acqgl
more acquisition ofamlaajmrgiplt andbbralswaydhilbbeaphpe ob
forPC&lkccount .

More important, in refatitan etgouasa idrt@aicrhi nogg Qoonvger
including the preservation and use sdfs dadmgr essi ¢
assumes or predicts that future funding | evels v
artificially narrow view of congressional optior
Congress of agency in pbweexéonciege Od6LUndi sgcoevei
the composition of federal spending.

/| EU0w" OEVUVDW&UEUEW2UEU! ObwpUOED EBOWYWY T O
At an October 4, 2011 rheaejadgr ngc @i gihtei cCro aprt o dGrualr

Guard and rMarsiptoirmeati on subcommittee of the Hous
Committee, the following exchange occurred:

91 Prior to FY2019, the PC&I account was called the Acquisition, Constructiohingprovements (AC&I) account.

92 For more on the OPC program, €8RS Report R4256Coast Guard Cutter Procurement: Background and Issues
for Congressby Ronald O'Rourke

Congressional Research Service 58



Coast Guard Polar Security  Cutter (Polar Icebreaker) Program

REPRESENATIVE FRANK LOBIONDO:

Can you give us your take on what percentage of value must be invested each year to
maintain current leus of effort and to allow the Coast Guard to fully carry out its

missions?

ADMIRAL ROBERT J. PAPP, COMMANDANT OF THE COAST GUARD:

| think I can, Mr. Chairman. Actually, in discussions and looking at our bédget d | 6 | |

give you rough numbers here, what de@ now is we have to live within the constraints

that wedbve been averaging about $1.4 billion in a
I f you |l ook at our complete portfolio, the things

shore infrastructure that needs ta&leen care of, when you look at renovating our smaller
icebreakers and other ships and aircraft that we
that it would really take close to about $2.5 billion a year, if we were to do all the things

that we would likeo do to sustain our capital plant.

So I dm just | i ke any other head of any other agen

given a top line and we have to make choices and tradeoffs and basically, my tradeoffs boil

down to sustaining frontline operatn s b al ancing that, wedre trying

Coast Guard and thereo6s where the b¥eak is and wh
An April 18, s2@it2d bhegfeht owi ng:

If the Coast Guard capital expenditure budget remains unchahfgss shan $1.5 billion
annually in the coming years, it will result in a service in possession of only 70 percent of
the assets it possesses today, said Coast Guard Rear Adm. Mark Butt.

Butt, who spoke April 17 [2012] at [a] panel [discussion] duringNbey League Sea Air
Space conference in National Harbor, Md., echoed Coast Guard Commandant Robert Papp
in stating that the service really needs around $2.5 billion annually for procur&ment.

At a May 9, 2012, hizapiogoosbddBhe? Chasor Gutahd Hon
Security subcommittee of the Senate iperopriatic
gone on record saying that | think the Coast Gue
procur emegntt of wnddtdopgdtoa Ipirmeper r ecapitalization.

At a May 14, 2013, ©bbeagrriopepserd tFhve 0Qdla dtud@edar d e f

Security Subcommittee of the Senate Appropriatioc
foll owing regardi ng ntighaboiuftf édrleMcédibdtiwemermpehawie
$1.5 billi oRCg&dercoyenar: in the

93 Source: Transcript of heagn

“David Perera, fAThe EierecesdmeldhdSaauriy.chmspril 8802012 nakcesaed July 20,
2012, atttp://www.fiercehomelandsecurity.costgry/coastguardshrinking201204-18.

95 Source: transcript of hearing. Papp may have been referrnegntarkshe madeo the press before giving his annual

state of the Coast Guard speech on February 23, ROWBjchreportedly stated that the Coasiasd would require

about $2 billion per year iprocurement fundingp fully replace its current asse(SeeAd am Benson, f@ACoast Gua
Cut backs Wi |l | NerwishtBullatip Bebrdary 230 20K, adcessed May 31, 2012, at
http://www.norwichbulletin.com#113849214 X oastGuardcutbackswill -cost1-000jobs See al so fACoast Guar
Leader Cal | s NilitaryFedicomd-ebBiary 24,201, aessed May 31, 2012t

http://militaryfeed.condoastguardleadercallsfor-moreships5/;, Associ ated Press, fACoast Guard
f or Ne wTh&bg.cppgMarch 10, 2012, accessed May 31, 2Qdthttp://www.thelog.conBNW/Article/Coast
GuardCommandantCallsfor-New-Shipsto-ReplaceAging-Fleet Mi ckey McCarter, AfiCongress Poi

Guard More Money ThanHSedgyugVayl6, @012, accessedMayp3Q, P2, 0
http://www.hstoday.u$bdcusedtopicstustomsimmigrationsingle-article-pagetongresspoisedto-give-coastguard
moremoneythanrequestedor-fy-2013.html) See al s o fRobert RappyUSeoast Ghaddm.

C o mma n dDefense,NewdNovember 11, 2013: 30.
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Well, Madam Chairman, $500 millidna half a billion dollar8 is real money for the
Coast Guard. So, clearly, we had $1.5 billion in the [FY]13 budget. It doeseiteggthing

| would like, but iBy it gave us a good start, and it sustained a number of projects that are
very important to us.

When we go down to the $1 billion level this year, it gets my highest priorities in there, but
we have to either terminate or tex to minimum order quantities for all the other projects
that we have going.

If we're going to stay with our program of record, things that have been documented that
we need for our service, we're going to have to just stretch everything out to thAmigjht
when we do that, you cannot order in economic order quantities. It defers the purchase.
Ship builders, aircraft compani&ghey have to figure in their costs, and it inevitably raises
the cost when you're ordering them in smaller quantities and puistuff to the right.

Plus, it almost creates a death spiral for the Coast Guard because we are forced to sustain
older assets older ships and older aircraftwhich ultimately cost us more money, so it
eats into our operating funds, as well, as we tryugtasn these older things.

So, we'll do the best we can within the budget. And the president and the secretary have
addressed my highest priorities, and we'll just continue to go éndhean annual basis
seeing what we can wedge into the budget to kezpttier projects goiny.

At a March 12, 2014,8hepaopongednFiYRB@16o0basdg6uabaerf

Homel and Security subcommittee of thetHd®
the following:

ese Appr

Well, that és what thyaswewdeaal withethe fivgeariplanutihegdpitah g wi

investment plan, is showing how we are able to do that. And it will be a challenge,
particularly if it sticks at around $1 billion [per year]. As I've said publicly, and actually, |
said we could probabdyl've stated publicly before that we could probably construct
comfortably at about 1.5 billion [dollars] a year. But if we were to take care of all the Coast
Guardbdés projects that are out there, i ncl
care of the Yemen [sic: inland] waters is approaching 50 years of age, as well, but | have
no replacement plan in sight for them because we simply can't afford it. Plus, we need at
some point to build a polar icebreaker. Darn tough to do all that stuff where ypushing

down closer to 1 billion [dollars per year], instead of 2 billion [dollars per year].

As | said, we could fit most of that in at about the 1.5 billion [dollars per year] level, but
the projections don't call for that. So we are scrubbingntimbers as best we c&n.

At a March 24, 2015,B8hepaopongednFiYRe 160 & s
Homel and Security subcommittee of the Ho

uding sh

dgéunabaef
use Appr

Zukunft, Asd me wcad e sPsaprp as Co mmabntdaatnetd otfh et hfeo | d coawsitr

| look back to better years in our acquisition budget when we dahacquisition budget

ofd of $1.5 billion. That allows me to move these programs along at a much more rapid
pace and, the quicker | can build these atratiéproduction, the less cost it is in the long
run as wel | . But therebs an urgent need
timely and also in an affordable manner. But to at least have a reliable and a predictable
acquisition budget would makesowork in the Coast Guard much easier. But when we
see variances &fof 30, 40% over a period of three or four years, and not knowing what
the Budget Control Act may have in store for us going on, yes, we are treading water now

9% Transcript of hearing. The remarks were made in response to a question from Sen. Mary Landrieu.
97 Transcript of hearing.
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but any further reductionand now | ard | am beyond asking for help. We are taking on
water®

An April 1Bep20thet aAn@admpiansgi s added)

[Then]Coast Guard Commandant Adm. Paul Zukunft on Wednesday [April 12] said that
for the Coast Guard to sustainiiecapitalization plans and operations the service needs a
$2 billion annual acquisition budget that grows modestly overtime to keep pace with

inflation.

The Coast Guard needs a fipredictabl e, reliableo
need 5 percentnan u a | growth to our operations and mai nt ¢
Zukunft told reporters at a Defense Writers Group breakfast. Inflation will clip 2 to 3

percent from that, but fAat 5 percent or so it put
soyoucae xecute, so you caft build the force, o0 he sai

I n an interview p,ubZulsitelide ofna(lidHdopd ankgi s2@dded)

We cannot be more relevant than we are now. But what we need is predictable funding.

We have been in over 16 continuirgsolutions since 2010. | need stable and repeatable

funding. An acquisition budget with a floor of $2 billion. Our operating expenses as |

said, theydve been funded below the Budget Contro
5 percent annualizedawth over the next five years and beyond to start growing some of

this capability back.

But more importantly, we [need] more predictable, more reliable funding so we can execute
what we need to do to carry out. ™ he business of t

98 Transcript of hearing. The remarks were made in respto a question from Rep. Jabualberson.

®Cal vi n BZukusfewakte$ Billiofi Baseline Acquisition Budget; Sustained Growth In O&M Funding
Defense DailyApril 13, 2017: 1.

003§ | | Mierviewr Adm. Pdul Zukunfbemands Coast GuaRkspect Defense Newslune 1, 2017.
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AppendixE. & Ul EJw+ EOI Uw( EI EUI EOI UU

This appendi x provides a GhrGredatdi lsaxkidssiione mrfedke

The Coa®Gt cGuamrdat Great Lakes icebreaker fl eet C
f one heavyd Maccekbif{nashw3Bor) , feo 02 4iGstlpilmcd ng 3, 500
tons;

T si xfbB@dgl ass icebreaking tugs displacing 662

T t wo f2028bt nicdearss seagoing buoy tenders displaci
each that have a |%ght icebreaking capabilit"

Al t hdMagkiimaw ef eraaewly tioc ealsr ehackdagviy, t hhe waoasd ance i ¢

used in the contextdoMackiGrmavinutbhkbeargeebapsdkhag r
icebreaking capability t h%Nnadkiiemaaw dhhobdot hBowsher
gualify abamn heabbyepker, as it is much small er &
than a heavy®olar icebreaker.

Coast Guard officials have stated that they do r
icebreakers -asr mnaccnayeed.it tlinreassupport of this asse

capabilities of the current Great Makkisndw ebr ealk
(which entered service in 2006), -beewmktcagltilgsenx
thatigeedeso add 15 yé&%ammg tCa ntaldeai rGreeartviLa&k elsi v e s
icebreaking capabilities. A 2016 Coast Guard rep

mi ssi @danhetfaokl owi ng:

The current mix of heavy and medium [Great Lakes] ieakers is capable of managing
priorities and requests for icebreaking in Tier 1 and 2 waterways. When a severe ice season
stresses Coast Guard asset capabilities, the existing agreement and partnership with Canada
fills the capability gap and brings in extheavyicebreakng resources to manage the ice....

[T]he 2014 and 2015 ice seasons were-g&4r anomaly, consuming almost twice as many
cutter resource hours as in any other year since 2005.

WiIThis appendi x i s ada pGrealLakbslogbreakeéns eo ns ed@fieRSnTestmonyi t | ed 1
TE10030,Icebreaker Acquisition and the Need for a NatioMalitime Strategyby Ronald O'Rourke

125 our ce: U. S .Nintd 6east Guar® DistrictdUnitsoif accessed November 19, 2018, at
https://www.atlaticarea.uscg. mil/AtlantidArea/Units/District9/Ninth-District-Units/. A total of 10 cutters are

assigned to the Ninth District, which is responsible forGheat Lakes, the Saint Lawrence Seaveay parts of the

surrounding state§he tenth cutter aggied to the Ninth District is a 1600t inland buoy tender whose primary

missions do not include icebreaking.

103 At continuous speeds of 3 knokdackinawcan break ice up to 32 inches thick, the-td@ icebreaking tugs can
break ice up to 22 inches tkicand the 22500t seagoing buoy tenders can break ice up to 14 inches thick.

04As discussed earlier in this r ep odtheopetatioeaPolanStasand Guar dos t w
the nonoperationdPolar Seaare 399 feet long and displaaieout 13,200 tons eadPolar Starcan break ice up to six

feet (72 inches) thick at a continuous speed of 3 knots. The Coast Guard stditleckirawis equivalent to the

Canadian Coast Guard stBamuel Risleya Great Lakehomeported icebreaker anddy tender that Canada

classifies as a light icebreaker in a comparison conducted across its entire icebreaking fleet, including its Arctic

icebreakers.|.S. Coast Guard;reat Lakes Icebreaking Mission Analysis, Fiscal Year 2016 Report to Congress

Augug 30, 2016p. 5.)

For more on this service | ifle-Seevicd\essa SustainmenoRrdgram see U. S. Co
accessed November 19, 2018htps://www.dcms.uscg.mil/Oudrganization/Assistantommandanfor-
AcquisitionsCG-9/Programs/SurfaeBrograms/IrServiceVesselSustainmenProgram/
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The Coast Guard cannot reliably predict the economic impataimtaining a single heavy
Great Lakes icebreaker. Additionally, given the extreme conditions when ice coverage
exceeds 90 percent, it is not clear that shipping delays would be significantly mitigated by
an increase in icebreaking capability. Delayslmamssociated with several factors such as
slow transit speeds, availability of pilots, and simultaneous and competing demand signals
for icebreaking services across the Great La¥es.

The Coa&t pGsartdon notwithstandirnegce nsto nyee aMesmbhearvse
expressed interest in the psosGriebitl iLtayk ecsf ibcoelbsrteear
by procuring a second icebreakerMadkihnazwpabilit:i
Interest in this owitntoenr s& &xf4r 2s0¢fmlf 16510 d eldh i bcyh tfheeat u
particularly high |l evel s?%blieicemmiotvtee@agree por tt hlea
reqguiringuohedaltoast Guard report to®™Congress i :
Anot her examBRl0e difrsatndkeecltd Binondo Coast Guard Aut ho
(S. /RL4.0 -28Bf December wh,i thCelsq& at ks wi ng:

SEC. 820. Great Lakes icebreaker acquisition.

(a) Icebreaking on the Great Lalé&d-or fiscal years 2018 and 2019, the Commandant of

the Coast Guard may use funds made available pursuantit;ms&202 of title 14, United

States Code, as amended by this Act, for the construction of an icebreaker that is at least
as capable as the Coast Guard Cutter Mackinaw to enhance icebreaking capacity on the
Great Lakes.

(b) Acquisition pland Not later tham5 days after the date of enactment of this Act, the
Commandant shall submit a plan to the Committee on Commerce, Science, and
Transportation of the Senate and the Committee on Transportation and Infrastructure of

106,S. Coast Guardsreat Lakedcebreaking Mission Analysis, Fiscal Year 2016 Report to Conghesgist 30,
2016 p. 11. The report was required 8yRept. 11468 of June 18, 2015, the Senate Appropoiais Commi t t ee 6 s
report onS. 1619 the Department of Homeland Security Appropriations Bill, 2016 (see page 75).

107 Although interest in procuring a second heavy Great Lakes icebmsakeeinforced by high levels of ice coverage

in the winters of 2012014 and 2012015, interest in Congress in procuring such a ship dates back further than 2013.
See, for exampley.R. 17470f the 111" Congress, thG&reat Lakes Icebreaker Replacement, Adtich was introduced

on March 26, 2009, reported by tBemmittee on Transportation and InfrastructomeApril 21, 2009 id.Rept. 111

81), and agreed to by the House by voice vote on April 27, 2009. A similaBblll)24 was introduced in the Senate

on May 12, 2009.

1085 Rept. 11468 stated the following:
GREAT LAKES ICEBREAKING CAPACITY

The Coast Guard is required by law to maintain a heavy icebreaking capability on the Great Lakes

to assistn keeping channels and harbors open to navigation in response to the reasonable demands
of commerce to meet the winter shipping needs of industry. The Committee is concerned that the
Coast Guard does not possess adequate capacity to meet its statgtarddrieebreaking mission

on the Great Lakes, with negative consequences to the regional and national economy as well as to
the safety of | ocal communities. While the Committee f
Life Extension Project for its nineessel 14&oot icebreaking tugs as part of theJervice Vessel
Sustainment Program, it notes that additional assets may be necessary to successfully operate in the
heavy ice conditions often experienced by the Great Lakes. The Committee directs tHeuaosst

to undertake an updated mission analysis study to determine the assets necessary to effectively
carry out its icebreaking requirements on the Great Lakes, including consideration of a second

heavy icebreaker for the Great Lakes, consistent withdhabilities of the Mackinaw. The

updated mission analysis should factor in recent historically high levels of ice coverage and the
economic costs of reduced Great Lakes shipping associated with maintaining only one heavy
icebreaker. The updated missiorabysis shall be submitted to the Committee not later than 180

days after the date of enactment of this act. (Page 75)
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the House of Representatives for acqujrém icebreaker described in subsections (a) and
(b). Such plan shall include

(1) the details and schedule of the acquisition activities to be completed; and

(2) a description of how the funding for Coast Guard acquisition, construction, and
improvementsthat was appropriated under the Consolidated Appropriations Act, 2017
(Public Law 11531) will be allocated to support the acquisition activities referred to in
paragraph (1)%°

An examination ofMgaolicudeeneNaticosalsts $ocence Foun
capabl e r®islkwnlrioegusbicpanographic research ships |
OPCs suggesMasc kti-hknhazw d hewvy Great Lakes icebreake
mi ght have atndecstigomn anadstcomst ween $175 million a
its exact capabilities adheéheesaicguoni pGtioonsof at

1091 addition, Section 819 &. 140P.L. 115282 states the following:
SEC. 819. Acquisition plan for inland waterway and river tenders andlasy icebreakers.

(a) Acquisition plard Not later than 270 days after the date of the enect of this Act, the
Commandant of the Coast Guard shall submit to the Committee on Commerce, Science, and
Transportation of the Senate and the Committee on Transportation and Infrastructure of the House
of Representatives a plan to replace or extentifthef the Coast Guard fleet of inland waterway

and river tenders, and the Belass icebreakers.

(b) Content®) The plan under subsection (a) shall incidide
(1) an analysis of the work required to extend the life of vessels described in subsection (a);

(2) recommendations for which, if any, such vessels it is cost effective to undertakdife ship
extension or enhanced maintenance program;

(3) an analysis of the aids to navigation program to determine if advances in navigation technology
may reduce theaeds for physical aids to navigation;

(4) recommendations for changes to physical aids to navigation and the distribution of such aids
that reduce the need for the acquisition of vessels to replace the vessels described in subsection (a);

(5) a schedule fathe acquisition of vessels to replace the vessels described in subsection (a),
including the date on which the first vessel will be delivered;

(6) the date such acquisition will be complete;

(7) a description of the order and location of replacemeneigess

(8) an estimate of the cost per vessel and of the total cost of the acquisition program of record; and
(9) an analysis of whether existing vessels can be used.

110 s0urce: CRS analysis of cost per weightNtackinaw(adjusted for inflation)Sikuliag new NOAA oceanographic
research ships now being procured, and OPCs.

Some press reports in 2015 and 2016 cited a cost of about $200 million for a new heavy Great Lakes icebreaker. (See,

for exampl e, Tendcd rSepaaknegrl efro,r At AFaNroBCertairt DdiraitlEreesPressl t 6

August FrpozerZ@ninmbBrge: Gieat Lakddusinessedleed aNewIcebreaker Bittsburgh PosGazette

August 17, 2 0 1 Eall fofTAocticticeb& akar€oylt Hurt GreafiLakes Detroit Free PressSepember

1, 2015; Bob GtharizesNew|deltenkegfor Sreat Lakkesbimes Herald (Port Huron, M))February

3, 2 DaskéqrceCalls Anew forMore Great LakekcebreakersSecond PoeSizedLock, Brofessional Mariner

February 17, 2016 [theticle states that it presents ttext of a news release from the Greakés Maritime Task

Force]l].) An opinion column in 2016 IstintereCdeatdakdShigpng e of $240
Necessary®Sandusky RegisteFebruary 182016.)

The Great Lakes Mariti me Task waofoundedin 1892 indaledoa®@hiozcat i on t hat
promote waterborne commerce and related industries on the GreabLakes e e Gr eat Lakes Mari ti me T
AAbout Us, 0 acces s ehttp:/MWemgenthdrggaboytiZstates in2it® ahrdual repott for 2017 that a

second heavy Gr eigprojetten ko ecst240 milidn r @0a{kAanual Report of Great Lakes
Maritime Task ForcePDF page 3 of 6, accessed November 26, 2018tpat/www.glmtf.org/wp
content/uploads/2018/0%27-AnnuatReport.pdf ) The same figure is cited t h
2016. The organizationés annual report for 2015 cited a fi
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cost mightMbekisddwcgd bf the design of esome oth

to be used as the parent design. Depending on ¢t}
selected to build the ship, the construction tir
|l ess than that of a new heavy polar icebreaker.
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Ronald O'Rourke
Specialist in Naval Affairs
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